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carload furniture this 
was shipped Kansas City 1951... 


THEN CAME THE FLOOD... 


leaving behind furniture covered with 
silt and mud...but unharmed! 


The Formica wood-grain laminate table-tops The legs—made several layers curved, 
didn’t creep warp. laminated wood—were good new. 


the adhesive... 


the manufacturer... 


RICHARDSON BROTHERS CO., SHEBOYGAN FALLS, WIS., 
noted for fine furniture since 1849. Richardson does all its bonding 

with URAC 185. 

Both gap-filling and craze-resistant, URAC 185 urea-formalde- 
hyde resin adhesive makes one the strongest possible 
moisture-resistant that wood deteriorates before the bond. 
why America’s foremost furniture manufacturers choose 
for top-quality bonding. Write complete inf ormation! Canada: North American Cyanamid Limited, Toronto Montreal 


AMERICAN LOMPANY 


PLASTICS AND RESINS DIVISION 


32B Rockefeller Plaza, New York 20, 
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contour 
sanding with 
abrasive 


With this modern, coated abrasive appli- 
cation hand, serpentine drawer fronts 
are finished record-breaking time. 

smooth-cutting, long-lasting 


BEHR-MANNING abrasive 
Your problem may different, call 
your local BEHR-MANNING Field 
Engineer. suggest up-to-date 
coated abrasive application, and prove his 
recommendation right your plant. 


Write Behr-Manning, Troy, Y., 
Dept. FP-4. 


In Canada: Behr-Manning (Canada) Ltd., Brantford. 
For Export: Norton Behr-Manning Overseas Inc., New Rochelle, N. Y., U.S. A. 


Tufbak Paper favorite for 


Smoothing difficult contour Finishing Paper tops for 
wet-sanding between coats. 


with Metalite Spiraband. hand sanding operations. 


ABRASIVES SHARPENING STONES PRESSURE-SENSITIVE TAPES 
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serve you fast with the finest, Reichhold 
has “spotted” glue plants such strategic 
locations as: 


Seattle, Washington Azusa and 
South San Francisco, California 
Tuscaloosa, Alabama Charlotte, 
‘North Carolina Elizabeth, New 
Argo, Port Moody, British 
Columbia Ste. Therese, Quebec. 


Wherever you are... 
RCI can give you 
speedy 


Call Reichhold for resin glues (urea- 
formaldehyde, phenol-formaldehyde, resor- 
cinol), soybean glues, casein glues. RCI 
assures you quality product quick de- 
livery technical help from nation-wide 
staff experts. 


Creative Chemistry 


Your Partner 


ARE LOCATED 


SEATTLE, WASH. 

AZUSA, 

SAN FRANCISCO, 

TUSCALOOSA, 


Progress 


REICHHOLD 


Synthetic Resins Chemical Colors Phenol Glycerine 
Phthalic Anhydride Maleic Anhydride 
Sodium Sulfate Sodium Sulfite 


REICHHOLD CHEMICALS, INC., 525 NORTH BROADWAY, WHITE PLAINS, 


2-A APRIL, 1955 


he 


Get bright, clean, higher-value lumber 
with improved PERMATOX 10-S 


4 


Bee 


4 
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EASIER 
WORKMEN 


This Not this 


PREVENTS SAP STAIN AND MOLD 


Lumber treated with Permatox 10-S bright 
and clean. For few cents per thousand you can 
prevent costly degrade because sap stain and 
mold thus insuring customer satisfaction. 


irritating dust problem with improved Per- 
matox 10-S. The addition new ingredient 
makes practically dust-free, easier for workers 
handle and mix than ever before. 


Permatox 10-$ 


Prevents stain, mold and decay lumber 
during air seasoning. 


Costs only few cents per thousand. 


equipment needed inexpensive and easy 
build. 


Can mixed with Chapman Ambrocide 


protect lumber from ambrosia beetles and 
other insects. 


Mechanical dipping vat, shown sprayed dipped bulk. Hand CHAPMAN CHEMICAL 


here, the usual method apply- dipping often used small mills. 
ing Permatox Lumber also can Consult Chapman for details. Memphis Tennessee Portland Oregon 


Write for helpful Bulletin 51-S stain, mold and insect control. 


PERMATOX 


Prevents both sap stain and mold, freshly 
cut hardwoods and softwoods 
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Standard Comparison for the Woodworking Industry 
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Nev 
varia! 
vides 
speed 
4 
CUT 
4 


Exclusive 
Integrated Spindle 


New design modifications include 
super-precision bearings 
closer motor and closer 
cutterhead, providing bearing support 
much closer the load and 
spring preloading eliminate possi- 
bility end play and radial play. 


New Variable 


vides standard feed speeds from 151 
available 387 fpm. 


New New Feed 
Controls Works 
New push-button con- Assembly 


trols for both spindle 
motors and feed motors 
machine infeed 
New inching switch 
located ovtfeed 
New master emergency- 


New unit features in- 
put worm shaft under 
worm gear shaft, 
permitting extremely 
short feed belt re- 
duce possibility feed 
works vibration flut- 


stop switch all ter. Entire runs 
Quantity output? Here all-new moulder the exclusive Diehl Integrated Spindle, eliminating 
designed for continuous operation high the problem outboard bearings, and long-proved 
speeds with every built-in feature you’ve for its ability operate higher speeds heavier 
wanted moulder streamline set-up and cuts without spindle whip. And second, because 
adjustment time, minimize interruptions. The other moulder offers the overall ruggedness, the 
new Diehl Moulder massive, heavy-duty, lasting precision, the Diehl Moulder. 
precision-built machine. Every construction fea- 
ture planned and proven for true, steady But write today for all the facts the new Diehl 
operation for mass-production moulding. and Inch Moulders, designed 
Quality output? other moulder offers your operating costs. Request Bulletin 
greater freedom from vibration under all condi- No. M-155. And contact your Diehl 
tions. Why? First, because other moulder has 


THE DIEHL MACHINE WORKS, INC. WABASH, INDIANA 


FOREST PRODUCTS JOURNAL 


4 Es 
7 
a 
| 
. 


JS-508 one-component urea- 
formaldehyde resin adhesive which gives you 
wide latitude assembly time splicing 
veneers. Veneers spread with JS-508 
may spliced immediately, they may 
held for long three days before joining. 
This unique feature greatly simplifies glue 
room procedure, and avoids problems during 
weekend shutdowns. 


JS-508 has other important advan- 
tages. When properly stored, has shelf life 
one year. disperses readily water. 


trade-mark, 


Reg. U.S. Pat. Off. and principal foreign countries. 


UFORMITE splicer glue gives 
wide assembly time 


mix can prepared one time. 
JS-508 does not dust. 


For generous working sample 
JS-508, write department RG-1. 


CHEMICALS 


ROHM HAAS COMPANY 


THE RESINOUS PRODUCTS Division 
Washington Square, Pa. 


Representatives principal foreign countries 
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Executive Officers 


President 
Carr, Sacramento, Calif. 


President-Elect 
Christian, Tallulah, La. 


Vice President 
Bescher, Pittsburgh, Pa. 


Past President 
Pauley, Tacoma, Wash. 


Executive Secretary 
Frank Rovsek, Madison, Wis. 


Regional Board Members 


Southeast 


South-Central 
Eason, Memphis, Tenn. 


Northeast 
Parrish, Gardner, Mass. 


North-Central 
Alfred Hall, Madison, Wis. 


Northwest 
Ritchie, Tacoma, Wash. 


Southwest 
Shreck, San Francisco, Calif. 


Publications Committee 


Chairman 
Edward Locke, Madison, Wis. 


Editorial Staff 


Editor 
Edward Roche, Madison, Wis. 


THE FOREST PRODUCTS JOURNAL 
published February, April, June, 
August, October and December the 
Forest Products Research Society, 
Box 2010, University Station, Madison 
Wisconsin. Entered Second-Class Mat- 
ter, April 1952 the Post Office, 
Madison, Wisconsin. 


Annual subscription rate, $15.00; single 
copies $2.00, except October Yearbook 
Number, $5.00. Annual subscription rate 
$11.25 with voting, associate, and sup- 
porting memberships the Society. Re- 
mittances should made payable the 
Forest Products Research Society. 


Correspondence editorial matters 
should addressed the Editor, the 
Executive Office. The Society not 
for views expressed pub- 
lications. 
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YOUR GUID 


The Perkins Trade Mark your guarantee quality and relia- 
bility when you purchase glues. Since 1899, customer-confidence 
Perkins has grown steadily—a deserved tribute superior 
products backed competent service and rigid ethical standards. 
When you use Perkins Glue your agree 
with other leading woodworkers—that Perkins serves you best! 


RESIN Hot Press and Cold Press Liquid Powder Type 
CASEIN—A broad line meet your specific requirement 
VEGETABLE originated and perfected Perkins Glue Co. 
ANIMAL Ready-to-use Liquid Heat-then-use Gel 

e 
VENEER AND CORE REPAIR COMPOUNDS VENEER SIZE 
GLUE ROOM SPECIALTIES MIXERS SPREADERS BRUSHES 
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methods will study your 
operations and offer where 


Volume 


GRAPHIC TRENDS 


INDUSTRIAL PRODUCTION INDEX 


1947-49=100 (Adjusted ‘or seasonai voriation) 
Source: Board of Governors, Federal Reserve System. 


Yeorly Averages 


Monthly Averages 
(Left hand scale) 


(Right hand scole) 


1983 1984 1955 


| Billions of Board Feet 
| 


ave 


° 
1916 1947 1953 


Housing Starts 

(Annual and Monthly) Thousands of 
Dwelling Units 

1,500 


Private Housing Storts --Seasonally Adjusted Annual Rote 


can completely and irrevocably 
destroy established business 
new and better methods the 
honds enlightened competitor. 


—Society for Advancement Management 
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BUSINESS OUTLOOK 


GIVE-A-STUDENT-A-SUMMER-Job 
program was set motion this month 
when FPRS Employment Committee sent 
student summer employment applica- 
tion forms more than colleges 
offering wood products curricula. 
Industries wanting opportunity 
hire students production, re- 
search, management, and sales are 
urged immediately contact FPRS, 
Box 2010, University Station, Madi- 
son Wis. 


HARDWOOD PLYWOOD INDUSTRY faces 
stiff competition from foreign mar- 
kets. Imports increased from 62.9 
million square feet '50 454.5 
'54, production dropped from 
801.9 million '53 715.4 mil- 
lion '54, Robert Hawes, coun- 
sel for Hardwood Plywood Institute, 
told Tariff Commission late 
March, producers supplied 
per cent domestic market 
only per cent '54. 


Happening Forestry 

FURNITURE SALES VOLUME INCREASE 
14% ahead last year reported 
for first two months '55 na- 
tion's furniture manufacturers. 
Unfilled orders showed 20% increase, 
though shipments same period 
lagged behind year-earlier level. 


—Veneer Newsletter 


WOOD LEADS FIELD home build- 
ing materials, latest nationwide 
survey Bureau Labor Statistics 
shows. More than four out five 
(82 per cent) first quarter hous- 
ing starts '54 were frame 
Wood's popularity 
was high all price 

per cent houses middle price 
range ($12-15,000), per cent 
houses less than $7,000, per 


cent houses $20,000 more. 
—NLMA 
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high production edge 


For Edge Bonding 


their brand new plant 


CRAWFORD chose 


WITH FULLY AUTOMATIC CYCLING AND POWER CONTROL 


Crawford Manufacturing Corporation’s new 
Model” furniture plant New Bethlehem, 
Pa., was planned take advantage every 
technological advance available the wood- 
working industry. 


For such essential part their operation 
edge bonding, Crawford engineers have se- 
lected THERMATRON equipment. Their own field 
surveys proved THERMATRON’s automatic power 
control reduces production time even over pre- 
vious electronic installations third more. 


This modern THERMATRON equipment accom- 


Thermatron Division 


RADIO RECEPTOR COMPANY, INC. 
Radio and Electronics Since 1922 


SALES OFFICES: 251 West 19th St., New York 11, Y., WAtkins 4-3633 
Chicago: 2753 West North Ave. Factories Brooklyn, 


OTHER RADIO RECEPTOR PRODUCTS FOR GOVERNMENT AND INDUSTRY: 
Communications, Radar and Navigation Equipment; Selenium Rectifiers, Germanium Transistors, Germanium and Silicon 


modates wide variety loads, automatically 
adjusting load conditions during the cycle. 
The exact status work process can read 
easily the control panel. 


THERMATRON electronic generators and 
presses bond wood less time than takes 
tell it, and there equipment for just about 
every type operation, large 
small. Let study yours without 
obligation effect real savings. 
And please write for our latest 
bulletin high frequency wood 
bonding 
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Scenic Seattle 
National Meeting Site 


Seattle, host city the Ninth FPRS 
National Meeting, June 21-24, lo- 
cated one the most picturesque 
upon hills, with Puget Sound one 
and Lake Washington the other. 

The Pacific Northwest, land 
wonders and scenic grandeur, 
noted for its mountain ranges and 
valleys. Most prominent the 
ranges are the Cascades, cross- 
ing the state from the Columbia River 
the Canadian border. The average 
ranges from 5,000 8,000 
but many lofty peaks rise thou- 
sands feet higher. 

The outstanding feature west the 
Cascades the Puget Sound Basin. The 
Sound, miles long and miles wide, 
dotted with more than 300 islands. 


Seattle’s fine landlocked harbor has 
made one the world’s great sea- 
ports, with ships continually coming 
and going their routes the Orient, 
Alaska, and practically every maritime 
nation the world. The docks will 
accommodate 120 ocean-going vessels 
one time. 


Lake Washington Ship Canal, which 
lies wholly within the city, connects 
Puget Sound with large fresh-water 
harbor comprising Salmon Bay, Lake 
Union, and Lake Washington. The 
canal’s locks are the second size 
the Americas. 

The waterfront shown the cover 
photo portion the world- 
wide trade terminals. Looking east from 
Elliott Bay, the photo also shows part 
Seattle’s business district, with Lake 
Washington and the Cascade Moun- 
tains the background. 

From the western side the city, 
the Olympic Mountains can seen 
across the Sound. Cascades are 
the east, and the south lies snow- 
capped Mount Rainier, fourth largest 
peak the S., and Mt. Rainier Na- 
tional Park. North the city Mt. 
Baker, only five hours away car, and 
Vancouver, C., center the lum- 
bering industry British Columbia 
and leading seaport. 

Lake Washington, forming the east- 
ern boundary the city, miles 
long and deluxe course for water 
sports. The 52-mile Washington Boule- 
vard Drive circles the lake. Ferries take 
the visitor across the Sound, connecting 
with the Olympic Highway and giving 
access Olympic National Park. 

Other beautiful tours include the In- 
terlaken Boulevard and the drive 
The city’s beautiful parks include bits 
primitive forest, salt-water and lake 
flowers typical the 
Northwest. 
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Stewart Holbrook, Famous Northwest Author and 
Historian, Will Address FPRS Official Luncheon 


fine bit entertainment store 
for the FPRS Official Luncheon during 
the Ninth National Meeting when 
Stewart Holbrook, former logger and 
internationally famous writer, 
speak “Daylight the Swamp.” 
The luncheon will held Tuesday 
noon, June 21, the Olympic Hotel, 
meeting headquarters. 

Holbrook, Vermont-born the 
only ex-lumberjack lecture Har- 
University, the author more 
than dozen books the Pacific 
Northwest, lumbering, historical 
subjects. His first book, Holy Old 
Mackinaw, was published 1938 and 
natural history the American 
logger. Since that time has written 
Burning Empire, the colorful story 
forest fires the State Oregon. 

One his recent books, Age the 


was Book-of-the-Month se- 


lection the fall 1953. 


The son New England logger, 
Holbrook grew the industry, 
working with his father Canada and 
New England. After his father passed 
away, took turn newspaper 
porting and then joined dramatic 
troupe actor. 

post card showing the giant size 
the trees the Pacific Northwest 
aroused Holbrook’s curiosity 1920. 
left Boston for the Northwest with 
the feeling that the picture the post- 
card was “faked”, because had 
logged the Northeast for many years 
where big trees were inches 


Stewart Holbrook 


diameter, not feet, the postal card 
showed. 

Arriving Vancouver, C., few 
days later, traveled the Fraser 
River country. was soon back the 
logging business, bull bucking gang 
men. Holbrook started free-lance 
writing his spare time and 1923 
moved Portland, Oregon, become 
full time member the Lumberman 
News editorial staff. remained with 
this publication until 1934, when 
resigned after holding the editorship 
for several 

master story teller, with keen 
sense and gift charac- 
terization. Unlike many literary lights, 


Chairmen Ninth National Meeting 


Committee chairmen arranging details for the Ninth FPRS National Meet- 
ing Seattle June are also shown the cover. They are, seated, 
r., Chairman, Pauley, FPRS Past President and Mgr., 
Special Products Div., Weyerhaeuser Timber Co., Tacoma; Arrangements 
Chairman, Fred Armbruster, Sales Mgr., Northwest, Dow Chemical Co., 
Seattle; General Chairman John Ritchie, Northwest Regional Board 
Member and Director, Allied Products Dept., Douglas Fir Plywood 
Tacoma; Group Meals and Entertainment Chairman, Earl McCarthy, Special 
Products Dept., American—Marietta Co., Seattle; and Mrs. Earl McCarthy, 
Ladies Program Chairman. Standing: Information and Hospitality Chair- 
man, John Hefferline, P., Laucks Laboratories, Inc., Seattle; Hotels and 
Housing Chairman, Robert Williams, American—Marietta Co., Seattle; 
Publicity Chairman, Perry Culp, Jr., MacWilkins, Cole Weber, Tacoma; 
Meeting Equipment and Supplies Chairman, Neale Warne, Woodworking 
Machinery Mgr., Tyee Machinery Co., Seattle; and Transportation and Boat- 
Trip Chairman, William Hemplemann, Monsanto Chemical Co., 

Not present for the picture were Paul Bunyan Hour Chairman, Dr. 
Harry Schrader, Jr., Gen. Mgr., United States Plywood Corp., Seattle; Regis- 
tration and Tickets Chairman, Harold Evans, Exec. Dir., Plywood Research 
Foundation, Seattle; Field Trip Chairman Walton, Simpson Logging 
Co., Shelton; and All-Day Field Trip Chairman, John Abel, Chief 
Engineer, Weyerhaeuser Timber Co., Tacoma. 
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and you haue 


12-A 


Write down, right now June 21, 22, and 24. 
the Ninth Annual FPRS meeting set for Seattle 1955. 
fact, you'll remember the Seattle meeting ‘‘as the best 
ever And here are the reasons: Three informa- 
tion packed days technical discussions, short trips and 
full tour Forest Products manufacturing plants, 
evening boat trip and Northwest Indian Potlatch, Paul 
Bunyan style. Here’s convention where you can bring the 
whole family. They'll enjoy Scenic Seattle and they are in- 
cluded the planning—something different every day. 


Make your plans early! You can ride train, plane, 
bus drive the Pacific Northwest and you'll enjoy 
every minute! 


Our Program 
ALL Business! 


MONDAY, JUNE 
Registration 


TUESDAY, JUNE 

Registration 

Technical Sessions—Composition 
Board and Wood Drying 

FPRS Official Luncheon 

Technical Sessions—Logging and 
Milling, Wood Preservation 
Plant Tours 

Ladies Tea 


WEDNESDAY, JUNE 
Registration 

Technical Sessions—Packaging, 
Chemical Utilization 

Technical Sessions—Glues and 
Gluing, Education 

Informal Plant Tours 

Ladies Tour and Luncheon 
Executive Board Meet 

FPRS Party—No-host Reception, 
Dinner, and Dancing 


THURSDAY, JUNE 

Technical Sessions—Veneer and 
Plywood, Wood Machining 

FPRS Business Meeting 

Secretary Officers’ Advisory Committee 
and Executive Board Lunch 

Technical Session—Marketing 

Ladies’ Program 

Bunyan Potlatch 


FRIDAY, JUNE 
All day field trip—Everett, Wash. 


June 21, 22, 23, 


For Complete Information, Write: FPRS Convention Committee, 
Box 195, Tacoma Washington. 
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BESCHER 


CHRISTIAN 


Direct Technical and 
Committee Meeting Programs 


total papers and panel dis- 
aical sessions under the direction 
Elect. Christian has organized tech- 
program specialized subjects 
ranging from composition board 


FPRS News-Digest, Continued 


matketing. Each paper will present new 
and interesting information not previ- 
ously published. (See advance program 
below—official program will appear 
June JOURNAL. Also see Abstracts 
page 15-A this issue. 


President, will coordinate the sub- 
ject matter committee meetings the 
National Meeting. These increasingly 
important meetings will attract many 
specialists and industry observers and 
are open all who wish attend. 
They cover industry-wide developments 
wood finishing, glues and gluing, 
logging and milling, education, wood 
machining, marketing, composition 
board, veneer and plywood, wood pres- 


re 


Headquarters 


ervation, quality control, wood drying, 
chemical utilization, and packaging. 


Advance Program Outline for Ninth National Meeting 


Monday, June 


FPRS Executive Board Meeting 
p.m. 

Membership and Employment Com- 
mittee Meetings 7:30, 8:30 p.m. 


Tuesday, June 


Subject Matter Committee Meetings 

9:30 p.m. 

Wood Finishing, Glues and Glu- 
ing, Logging and Milling, Educa- 
tion, Wood Machining 
Session I—Wood Composition Board 

9:00 a.m.—12 noon 

Particle and Hardboard Plant De- 
sign; Automation; Resin Application 
and Its Effect Attrition; Kreibaum 
Process Extruded Core Board; 
New Dry Process 
Session Drying 9:00 a.m. 

Warping Douglas Fir Studs; 
Ponderosa Pine Casehardening Stress 
Relief; Vapor Drying; Shrinkage 
Western Hemlock; New Type 
Veneer Drier; Western Hardwood 
Drying; Air Drying Ponderosa 
Pine 

FPRS Official Luncheon noon 

Guest Speaker—Stewart 
brook, Portland, Oregon 
Session and Milling 

2:00 p.m.—4:30 p.m. 

Second-Growth Softwood Logging; 
New Developments Milling Small 
Softwoods; Logging Small 
woods; Short-Log Bolter; Integrated 
Utilization Hardwoods; Debark- 
ing Redwood Logs; Skidding Re- 
sistances Logging; Pulp Chips and 
from Hemlock Slabs Air 
Session Control, Electric 

Drives, Wood Preservation 2:00 
Pentachlorophenol Gradients 
Treated Wood under 


Weather Exposure; Modern Electric 
Drives; Relationship Oil Carriers 
Utility Pentachlorophenol; 
Facilitating Research Use the 
IBM System; Air Pollution and the 
Forest Products Industries 

Informal Plant Tours 2:00 p.m. 


Wednesday, June 


Subject Matter Committee Meetings 
9:30 a.m.—4:30 p.m. 
Marketing, Composition Board, 
Veneer and Plywood, Wood Preser- 
vation, Quality Control 


Session V—Packaging 9:00 a.m. 

Veneer; Plywood 
Containers; Fiberboard Contain- 
ers; Wooden Boxes and Crates; Con- 
sumers’ Viewpoint 


Session VI—Chemical Utilization 

9:00 a.m.—12 noon 

New Chemical Products From 
Wood; Chemical Resistance West- 
ern Woods; Utilization Lignin; 
Changes Composition and Plastic 
Behavior Wood; Properties 
Plantation Grown Slash Pine 


Session and Gluing 1:30 

Non-Destructive Test for 
Lines Laminated Wood; Strength 
Tests Glue Joints; Veneer Edge 
Gluing Techniques; Gluing Devel- 
opments Related the Navy’s Ship- 
building Program; New Method for 
Evaluating Interior Plywood; Hot 
Douglas Fir; Gluing Hard-Grain 
Fir Veneer 


Session 

Basic Courses the Forest Prod- 
ucts Industrial Short 
Courses; the Job Training; Re- 
cruitment and Training Technical 
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Glue 


Personnel for Work the Ad- 
hesives Industry; Professional De- 
velopment Technical Personnel 
Informal Plant Tours 2:00 p.m. 
FPRS Party (Reception, Dinner, En- 
tertainment, Dancing) 


Thursday, June 


Subject Matter Committee Meetings 

a.m. 

Wood Drying, Chemical Utiliza- 
tion, Packaging 
Session and Plywood 

a.m. 

Effect Hardboard and Similar 
New Products Traditional Ply- 
wood Markets; Face Checking 
Douglas Fir Plywood; Ply- 
wood Engineering Material 
Session X—Wood Machining 8:30 

Analysis Wood Planing Proc- 
ess; Film Woodworking Machin- 
ery Carbides; Blanking Lumber with 
the Two-Way Thicknessing Planer; 
Surfacing Western Pines 
FPRS Annual Business Meeting 

11:15 noon 
Section Officers’ Advisory Commit- 

tee and Executive Board Luncheon 

Meeting 

Self-Service Marketing Lumber; 
Need for Trained Marketing Man- 
power the Wood Industry; The 
Technical Side Market Research; 
Publicity and National Advertising 
for the Wood Industry; Guideposts 
for Setting Market Research 
Paul Bunyan Potlatch 4:00 p.m. 


Friday, June 


All-Day Field Trip—Everett, Wash. 
7:30 a.m. 
FPRS Executive Board Meeting 3:00 


reer 
et 


The Sanderson-Harold Co. 
Paris, Ontario, uses 
National’s KWIK-KLAMP 
laminating plastic sink and 
table tops and fabricat- 
ing variety kitchen 
furnishings. Photo right 
shows plastic sheeting 
glued-off sink top core 


ready for pressing. 


SIMPLIFIES STACK HANDLING 


ready-for-use resin gives machining bonds hour 


KWIK-KLAMP used bond screen-backed hardboard 
cabinet door frames. Several stacks are cycled the press. 
Clamping time low 20-30 minutes per stack. 


RESYNS® 


tonal 


ADHESIVES 
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KWIK-KLAMP securely laminates plastic wood (or 
wood wood) little 20-30 minutes—reaches ma- 
chining strengths only hour. Presses can emptied 
time for reloading without bar clamping and the han- 
dling heavy clamped stacks. Curing rooms and the 
messiness glue mixing and heating are eliminated. 


KWIK-KLAMP used directly from the drum. The process 
simple and continuous. Using press such that pic- 
tured, all you glue off cores and cover them with 
plastic and backup sheets, building stack pressload 
height and inserting the load the press. Then you build 
and press two more stacks other sections the press. 
this time (an hour less) the first stack can removed, 
ready for machining. Replace with new stack and con- 
tinue the cycle the press, building new stack and re- 
moving old one every 20-30 minutes. 


APRIL, 


SPECIAL OFFER! See for yourself how the KWIK-KLAMP process 
Write for gallons KWIK-KLAMP—on trial and approval basis. 


NATIONAL ADHESIVES. Woodworking Department (Resin 
270 Madison Ave., New York 16. 3641 So. Washtenaw Ave., Chicago 
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Research and Progress Com- 
position Board Manufacture 


The composition board field enjoys 
intimate relationship between the research 
laboratery and production such sel- 
dom seen other phases the wood 
industry. Almost from the beginning, this 
relative newcomer the wood utiliza- 
tion horizon has leaned heavily upon the 
exploits the research technologist and 
has come abiding faith the lab- 
ofatory constant source strength 
for the enterprise. 

interesting fact that many 
these enterprises started first with lab- 
oratory and research staff. Even now, 
the design most new plants call for 
least control laboratory with suitable 
testing equipment. These laboratories 
have proven their worth maintaining 
production against the vagaries proc- 
essing techniques and against the vagar- 
ies market demands. 

research laboratories have been 
amply repaid the rapid progress reg- 
istered this industry. Progress during 
the past year has been less astound- 
ing than that previous years and the 
program the FPRS technical session 
this subject reflects some the most 
pertinent developments the year. 

leader the field exposes some the 
perplexing problems associated with con- 
verting laboratory results production. 
Another automation the hardboard 
industry reviews some interesting devel- 
opments machinery. Still another paper 
extrusion process carries the dis- 


cussion diametrically away from 


engineering and plant design. 

Also included the program are 
typical the never-ending job 
research provide new working con- 
cepts for the industry. One these 
comprehensive study the effect 
production variables physical proper- 
ties boards and another deals with 
new dry process manufacturing 
wood-like composition board. 


FACTORS PARTICLE AND HARD- 
BOARD PLANT DESIGN. Roo- 
ney, Columbia Engineering Co., Van- 
couver, 


ticle board processes are their best 
when policy full log utilization 
The significant factors which 
must thoroughly studied before the 


— 


types products which can made 
from this material; the market range for 
products this type; and the production 
equipment manufacture these items. 

The raw materials currently available 
the board industry range from wood 
product manufacturing wastes logs and 
logging waste. Each these materials 
must judged the economic stand- 
ards the particle and fiber board in- 
dustry exists today, and their suit- 
ability for manufacture into board eval- 
uated. 

Fiber board products and the markets 
into which they can sold should 
compared with particle board products 
and their wider range existing appli- 
cations well their widening future 
markets from the completion 
existing development programs. 

brief summary made the fol- 


basic board making methods: 


Fibreboard, wet, semi-dry, dry; particle 
board, granular, random particle, con- 
trolled particle. 

The manufacturing 
will determined the range prod- 
ucts and the markets for these products, 
which are available particular plant. 
This means that the probability any 
two particle board plant flow sheets being 
exactly the same will infrequent. 

the production hardboard the es- 
sential factor which will govern the prod- 
uct quality and cost precise control 
the significant variables such as: 


Raw materials—the species and shape 
the wood particles well the 
binder and other additives. 

The moisture content the fibre 
the various stages production. 

The weight materials flowing 
throughout the system. 

The method applying the binder 
and other additives the wood fibre 
particles. 

The formation the fibre mat 
the forming machine felter. 

The pressing pressures and cycle 
relation the desired products char- 
acteristics. 


Economic considerations hardboard 
processes: Fibre board plants, their cap- 
ital investment, production costs, and 
limited type but large volume market 
with production costs related inversely 
plant size. Particle board plants, their 
lower capital investment, higher produc- 
tion costs and almost unlimited type 
yet, unpredictable markets with pro- 
duction costs not too greatly effected 
plant size. 

Conclusion—Generally speaking there 
stock solution for plant installa- 
tion. Each one must studied carefully 
and then engineered provide the owner 
with equipment combination which 
suits his particular location, raw 
material supplies, and market. 


AUTOMATION THE HARDBOARD 
INDUSTRY. Campbell, American 
Mfg. Company, Inc., Tacoma, Wash- 
ington. 


Paper will deal with the automatic 
handling boards, cauls, pans, carrier 
plates, etc. received from forming 
machine, lay-up table, other pre-form 
device, through the accumulator (gen- 
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erally known loader charger) into 
multiple opening hot press and out the 
multiple opening hot press into com- 
loader) for breakdown back into con- 
tinuous flow production line one hand, 
and return handling line, the other. 

Press curing cycles, physical characteris- 
tics the pre-form, such weight, size, 
nature, all having bearing the auto- 
mation problems involved such 
installation, and therefore will covered 
some detail. 

Paper will include descriptions vari- 
ous automatic machines and equipment 
required, well explanations elec- 
trical control circuits, safety interlocking 
systems, pneumatic, hydraulic and vacuum 
systems, generally used such automa- 
tion systems, and general review the 
economics, compared with manual 
handling comparable products. 


THE EFFECT ATTRITION MILL 
PARTICLE BOARD TYPE, 
AMOUNT AND METHOD RESIN 
APPLICATION. Cooke, Oregon 
Forest Products Laboratory, Corvallis, 
Ore. 


Particle board products are manufac- 
tured from many raw material types and 
species and variety manufactur- 
ing procedures. One methed which 
suitable for higher specific gravity boards 
employs attrition mill for simultane- 
ous distribution powdered phenolic 
resin and breakdown the wood residue 
material. Two plants are 
method manufacture. 

The objective this study was com- 
pare the relative performance liquid 
and powdered phenolic resin two resin 
content levels when the resin was applied 
before and after grinding. All boards 
were made from ground Douglas fiz 
veneer chips and were pressed con- 
trolled thickness gravity. 
Pressing temperature, time, initial 
pressure were constant. Modulus rup- 
ture, water absorption, thickness swelling 
the center and edge, and linear expan- 
sion were used the indices com- 
parison. 

Test results indicated that significant 
difference modulus rupture may ex- 
ist between liquid and powdered phenolic 
resin. Time application the resin 
also appeared important. statis- 
tical analysis the test results 
progress and will used for interpreta- 
tion the modulus rupture and other 
physical properties previously itemized. 


THE KREIBAUM PROCESS FOR EX- 
TRUDED CORE BOARD. Con- 
nelly, Dean Co., Chicago, 


Paper will discuss: history the 
process, outlining the formative stages 
and the transitional steps through which 
went before the inventor and his asso- 
ciates decided upon the vertical extrusion 
type press; 

Features the vertical extruded board 
compared with horizontal type board; 

Improved yield this board because 
extrusion principle; 

Techniques working this board 
various ways for various purposes; 

Quality control; tests; designing end 
products this market potential. 
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Skating and their portable floor Masonite Tempered Presdwood. 


Punished Professionals... 
Presdwood Shows Off Stamina 


and ’round they go...thrilling their audience night after night, 
week after week. The floor they skate has strong and durable. 
And super-smooth, without sudden splinters cracks. For safety’s 


they use rugged Masonite Tempered Presdwood. Safe Presdwood products protect and 
property all forms 


The stamina this dense, all wood hardboard well known many 
manufacturers. are its superior fabricating qualities, its freedom from 
knots and grain, its ability take and hold great variety finishes. 


Masonite® research has developed total distinct types and 
thicknesses Presdwood®. One several these may just what 
your product designers are looking for. Why not let trained Masonite 
Sales Engineer help you find out, obligation, course. Write 
Masonite Corporation, Dept. FPJ-4, Box 777, Chicago 90, Illinois. 


Carpet Your office chair hasa 
Presdwood pad for easy-gliding comfort. 


Choose This Man Makes The Difference 


CORPORATION 


MANUFACTURER PRESDWOOD PANEL PRODUCTS 


“Masonite” signifies that Masonite Corporation is the source of the product 
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MAKING WOOD BOARD 
NEW DRY PROCESS. James 
Clark, Engineer, Longview, Wash. 


The main advantages and types 
woody elements suited the wet, the 
moist, and the dry manufacturing proc- 
esses are reviewed. new dry process 
described, based making the body 
the board from whole, 
relatively thick, cross-cut 
from otherwise waste pieces 
wood. The ends the wafers are either 
smooth jagged and, especially for the 
thicker wafers, the ends may taper away 
nothing thickness. The elements, 
for which several patents are issuing 
United States and abroad, require less 
than percent phenolic resin binder 
yield board having modulus rup- 
ture over 3,000 psi. the preferred 
density about 0.7, corresponding 
about 6,000 psi. 1.0. 

Following the sucessful operation 
demonstration foot, two-opening 
press plant for over year Sandpoint, 
Idaho, new, and some cases radically 
new, fully automatic equipment has been 
developed and tested for 1), producing 
the wafers from foot-long slabs and 
edgings over tons per day with 
H.P. motor, storing the wafers 
separate, large quantities and feeding 
truly representative stream each kind 
the mixers, felting the wafers con- 
tinuously into neat, rectangular mats and 
uniform layers, each which may 
have different composition, pressing 
inch platen press operated foot 
foot rectangular piston, handling 
the top and bottom caul plates entirely 
automatically, including loading and un- 
loading the press and separating the hot 
boards and cauls, heat treating, then 
conditioning percent moisture and 
trimming and cutting the finished 
boards size. 

Because the simplified design all 
the equipment, especially the press, the 
cost complete installation produce 
over 160,000 sq. ft. inch board (70 
tons) per day, can less than $750,000 
and with the little labor and low resin 
usage, the new board, which can made 
any thickness and which essentially 
“multi-plywood” its properties, can 
produced attractively low cost. 


Session Drying 


Rietz, Presiding 


Behavior Seasoning” 


the interest maintaining and in- 
markets for wood, becom- 
ing increasing responsibility the 
wood industries provide wood that 
Properly seasoned for its intended use 
wood use because improper season- 
often misunderstood consumers, 
anc can serious cause for con- 
dissatisfaction. 


Because its broad application, the 
subjects involving the behavior wood 
during seasoning cover many fields. They 
include general fundamental subjects such 
the shrinkage wood, specific sub- 
jects such species’ tendency warp, 
check honeycomb, and integrated sub- 
jects such the effects time, tem- 
perature and equilibrium moisture con- 
tent the relief drying stresses. 

Improvement 
can developed only through better 
understanding woods’ behavior the 
seasoning process. Such understanding 
provides background for proper in- 
terpretation woods’ behavior service 
and this leads appreciation what 
must accomplished the seasoning 
process correct minimize any faults. 
also provides the information that 
vital determining how the seasoning 
procedures can varied produce the 
needed results and this affects drying 
equipment since the equipment must 
designed for drying within the limita- 
tions imposed the wood. 

Drying cost, which includes degrade 
can not overlooked because 
practical measure the success fail- 
ure drying operation, but since 
integration all factors involved, 
also primarily function wood’s 
behavior seasoning. 


WARPING STUDS CUT FROM 
YOUNG-GROWN DOUGLAS-FIR 
TIMBER. James Snodgrass, Oregon 
State College, Corvallis, Ore. 


Measurement the magnitude warp 
occurring during air drying eight-foot, 
two-by-four’s cut primarily from young- 
growth Douglas-fir timber revealed that 
relatively small amounts crook, bow 
and twist could expected develop 
magnitudes sufficient degrade the 
lumber according present grading 
standards. Although there was high and 
variable incidence warping, particu- 
larly twist, low magnitude the 
sample studs, which were air dried vir- 
tually free restraint, there was fairly 
low average incidence large distor- 
tions. Data describing the performance 
this type lumber were derived from 
study lots randomly selected sticks 
obtained from each twenty western 
Oregon sawmills. Miscellaneous informa- 
tion about the manufacture, physical char- 
acteristics, drying rate, and warp-moisture 
content relationship for the sample 
material presented. 


CASEHARDENING STRESS RELIEF 
PONDEROSA PINE. Lyle Winkel, 
Western Pine Assn., Portland, Ore. 


The purpose this study was deter- 
mine efficient means conditioning Pon- 
derosa Pine relieve casehardening 
stresses. The various factors studied 
determine their effect upon the efficiency 
casehardening relief were: 


Steam quantity; lumber temperature, 
hot, cool; injection water into the 
steam spray line; air circulation; tem- 
perature. 


Test quantities bd.ft. 6/4 
Ponderosa Pine shop, moisture con- 
tent percent, were subjected 
the above variable condition. The fac- 
tors applied were observed their 
effect upon temperature, humidity and 
E.M.C. obtain saturation for 
stress relief. The indication stress re- 
lief was determined resawing selected 
stress samples from S4S, 6/4 
sample boards and measuring the amount 
cup across the width. 
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Conclusions: Steam volume 
sure are primary factors; cooling lum- 
ber effective and efficient reducing 
conditioning time; injection water into 
the spray line effective and efficient 
reducing conditioning time; reversing 
air circulation during conditioning 
necessary for uniform stress relief; tem- 
perature effective, but limited for 
economical use steam relation 
stress relief. 


VAPOR-DRYING WESTERN 
WOODS. Cantrell, Taylor- 
Colquitt Co., Spartansburg, 


Extensive experimentation and com- 
mercial application the vapor-drying 
process has been carried out wood 
which native the Northwest. During 
the course the last four years, the au- 
thor’s company cooperative program 
with the Oregon Forest Products Lab- 
oratory, has conducted series ex- 
periments designed evaluate the dry- 
ing western woods. The species in- 
cluded these experiments are: Doug- 
las fir, ponderosa pine, western larch, 
western hemlock, jack pine, redwood, 
madrone, California black oak, tan oak 
and red alder. 

The primary design and use the 
vapor-drying process has been for the 
reduction the moisture content mate- 
rial pressure treated, i.e., crossties 
and utility poles. Included this paper 
in. Douglas fir, larch and jack pine cross- 
ties. Also included this paper are data 
the vapor-drying larch poles prior 
treatment with petroleum solutions 
pentachlorophenol and the after-drying 
Douglas fir poles treated with water 
borne preservative (Chemonite). Much 
the experimental work Corvallis, 
was concerned with developing the proc- 
ess for use drying general purpose 
lumber. Lumber sizes varied from 
in. thickness. Several experiments were 
concerned with the after-drying 
in. Douglas fir and in. white fir 
lumber which had been treated with 
water borne preservative (Chemonite). 
The data included presents drying tem- 
peratures, initial and final moisture con- 
tents, drying times, drying agent reten- 
tion, pressures, etc. used carrying out 
these various experiments. Estimates 
equipment and operating cost are also 
included. 

general, this work pointed out that 
the vapor-drying process can used very 
successfully when its purpose pre- 
pare wood for preservative treatment 
condition wood after preservative 
treatment. The work pointed out many 
difficulties which were not and will pos- 
sibly not readily overcome when try- 
ing use the process dry general pur- 
pose lumber. discussion diffi- 
culties and possible remedies included. 


SOME VARIABLES AFFECTING THE 
SHRINKAGE WESTERN HEM- 
LOCK. Guernsey, Forest Prod- 
ucts Laboratory, University British 
Columbia, Vancouver, 


The shrinkage Western hemlock 
was studied means dimensional 
recorder which gave continuous record- 
ing the shrinkage board while 
drying. The instrument showed that with 
high moisture content boards elevated 
temperatures, there rapid rate 
shrinkage the commencement dry- 
ing. also showed that the amount 
shrinkage occurring above the fiber sat- 
uration point varies with initial moisture 
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Tank Car 


Tank Truck 


Drum 
Package 


National Casein Gives You the Right Glue 
When and Whatever Quantities You Prefer 


tank car, tank truck, drum package most orders. Car and truck shipments take 
—however you want and when you need little longer. 
it—National Casein keeps its customers 


giving you the right glue for each particu- Contact the office nearest you for the right glue 


lar job. for: Exterior and interior plywoods Machine 
edge gluing and hand work Decorators’ 


nating hard boards Veneer 
Laminated rafters Glues meet all govern- 
ment specifications. 


glues are maintained both Chicago and 
Riverton. You get same day service 
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content, the higher the moisture content 
the greater the shrinkage above the f.s.p. 
possible that there some collapse 
the high moisture content pieces. 

Specific gravity determinations made 
178 samples and based green volume 
and dry weight showed variation from 
.57. Shrinkage measurements made 
these samples oven dry condition 
showed relationship between specific 
and shrinkage. 

Similarly there appeared re- 
lationship between number rings per 
inch and shrinkage. 

The ratio tangential shrinkage 
radial shrinkage should give 
tion the stresses that occur during sea- 
soning. examination schedules for 
the drying lumber indicates, however, 
that the severity the schedule not 
related this ratio but the degree 
tangential shrinkage. 


NEW TYPE SCREENED DRIER FOR 
ROTARY PEELED VENEERS. 
Gottstein and Cullity, Common- 
wealth Scientific Industrial Research 
Organization, Melbourne, Australia. 


Driers conventional type using the 
fast and economical vertical finger rack- 
ing have, until recently, met with only 
limited success green veneers. Against 
this most driers have been fairly success- 
ful for final drying veneer partly air- 
dried finger racks but handling more 
costly and plant output still depends upon 
climatic factors. 

Work the Australian Forest Prod- 
ucts laboratory the drying one- 
sixteenth inch thick veneers moderate 
temperatures and air velocities has shown 
that the temperature tends remain 
close wet bulb the early stages 
drying. Studies also showed clearly that 
initial drying rates were closely related 
air velocity and wet bulb depression, 
and indicated that conditions approaching 
free evaporation exist the early stages. 
has been shown elsewhere that under 
conditions free evaporation, drying 
tate increase rather less than directly 
increase air velocity 
and increase wet bulb depression but 
increases only slightly with temperature. 

Studies existing driers using finger 

tacks showed rather uneven air circula- 
tion and distribution, and was decided 
determine whether circulation varia- 
tion made major contribution the 
difficulties being experienced with kiln 
drying green veneer finger racks. 
Consideration methods for improv- 
ing circulation when using vertical rack- 
ing the laboratory kilns led trials 
screen-straightener combination which 
could possibly incorporated rever- 
sible cross circulation kilns. Results indi- 
consisting small closely 
zontal bars supported narrow studs 
could effective ensuring horizontal 
flow air across the drying space with 
velocity variation less than per cent. 
were not excessive and 
was found that temperature distribution 
and wet bulb depression remained 
factory, probably because conditions 
turbulence and swirl the ducting were 
not affected the screen. 

The success obtained Ellwood with 
wet bulb temperatures between and 
100° and wet bulb depressions some 
50° with refractory species led lab- 
species using one-sixteenth in. 
three ft. square. Drying without 
degrade was obtained straight grained, 
dried species with only limited fin- 


ger support and times varied from half 
one hour moderate rates air cir- 
culation. was also found that some 
species which had proved troublesome 
air drying could dried successfully 
this way. 

These results were sufficiently encour- 
aging warrant commercial trials the 
screen-straightener combination and 
design was undertaken. The first unit was 
built Western Australia, and for the 
particular operating conditions 
ment design using 
straightener handle ft. ft. sheets 
veneer double trucks was developed. 
This drier, using the psychrometric con- 
ditions outlined above, dried one-sixteenth 
in. veneers medium density species 
from the green condition minutes 
using air circulation little under 
500 feet per minute. High moisture con- 
tent, high density species the same 
thickness were dried little over sixty 
minutes. Drying was generally without 
splits overlap any kind, and the 
veneers remained sufficiently flat per- 
mit hot pressing without rupture. 

carefully worked out handling pro- 
cedure was developed conjunction with 
the drier, and this together with the low 
capital cost the whole installation has 
resulted very economical drying 
green rotary peeled veneers. The accom- 
panying illustrations show features the 
initial unit designed for ft. ft. 
sheets. Driers this type are now op- 
erating using progressive movement 
the veneer trucks through the kiln and 
the design also being extended 


DRYING WESTERN HARDWOODS, 
Harvey Smith, California Forest 


Range Experiment Station, Berkely, 
Cal. 


Drying some western 
sents greater problems than those en- 
countered drying some our commer- 
cially important eastern hardwoods. Oregon 
ash and white oak, which are now sawed 
appreciable amounts, resemble eastern 
white ash and white oak drying char- 
acteristics. Drying red alder relatively 
easy. Laurel also dries readily. The rather 
limited supply laurel now used ex- 
tensively the manufacture novelties, 
particularly turned items. 

Experiments with other important west- 
ern hardwoods—California black oak, tan- 
oak, madrone, and chinkapin—have met 
with mixed resuits. California black oak 
has very favorable shrinkage characteristics, 
and satisfactory drying procedures have 
been developed for this wood. have 
good reason believe will find commer- 
cial acceptance the near future. 

Tanoak the most abundant western 
hardwood and occurs relatively dense 
stands. Seasoning studies indicate this wood 
can dried satisfactorily properly han- 
dled. Accurate manufacture lumber and 
squares implement good piling practices 
important. 

Madrone and chinkapin present real 
challenge the wood technologist. Ma- 
drone shrinks much during drying, the fig- 
ures being about the same for hickory. 
Excessive warping occurs during drying, 
and when wide boards are restrained 
adequate piling, splits and checks often de- 
velop. Chinkapin prone collapse dur- 
ing drying. Utilization both species ap- 
pears limited special items uses, 
especially those where dimensional stability 
the finished piece not critical, and the 
finished sizes are relatively small. 

woods are now cut commercially. Other 
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western hardwoods will used eco- 
conditions become favorable and 
suitable uses are found take advantage 
of, that will tolerate, the mechanical 
properties these species. Seasoning 
contributing but not necessarily limiting 
factor their fuller utilization. 


AIR DRYING PONDEROSA PINE. 
Peck, Forest Products Lab- 
oratory, Madison, and Mueller and 
Kotok, Rocky Mountain Forest and 


Range Experiment Station, Ft. Collins, 
Colo. 


The paper discusses briefly the general 
air-drying picture and the changes 
practice brought about the use fork- 
lift trucks. Recent air-drying studies 
ponderosa pine Arizona are described 
and the results presented. The 
cludes the periods required air dry 
4/4 and 8/4 common, and 6/4 shop 
per cent moisture content; losses 
grade and value during air drying and 
planing, and losses caused the lack 
pile roofs. 


Session and Milling 


Simmons, Chairman 


Logging Second Growth Stands 
and Milling Their Products 


The specialized problems logging 
second growth and culled-over stands and 
milling their products are plaguing the 
industry, nationwide. Equipment and 
methods developed for harvesting and 
processing the products old growth 
stands generally are not efficient eco- 
nomical when applied smaller timber 
and lighter and more scattered stands. 


the East and South the industry has 
been confronted with these problems for 
long time, and much has been done 
overcome them. Developments have been 
particularly rapid the post World War 
spurred rising costs and 
chronic shortages manpower, 
creased competition from other materials. 
The results research and development 
public and private agencies, and 
the equipment manufacturers, have been 
grasped and applied the 
millmen with record speed. Much remains 
done, and much work underway. 
Betterment the details integrated 
utilization—the preparation and segrega- 
tion the products the logging and 
milling jobs for variety uses—offers 
particular promise. 

the West these same problems are 
becoming more important year after year. 
Even the coastal Douglas Fir stands 
nearly percent the sawlog cut 
now coming from second growth stands. 
the Inland Empire increasing num- 
ber operators are with small 
softwoods, including lodgepole 
High slope stands present special prob- 
lems. There also awakening inter- 
est the West the utilization native 
hardwoods. 
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EASILY OPERATED, 
HIGHLY ACCURATE 


Greenlee Electric Borer 


takes very little experience accurate job with the 
LEE 356 Electric Single-Spindle Borer. belts, gears. Foot- 
feed lever, and auxiliary hand lever for use when desired, provide 
complete control. Ball bearing, moving with the bit spindle, pro- 
vides full support throughout the entire stroke. Frame and base are 
rugged construction for perfect stability. Fully enclosed motor 
has built-in blower for forced ventilation and directed air blast 
clear chips. This versatile Borer has excellent range for 
furniture, radio and television cabinet, similar work operates 
bits inch size hardwood with stroke adjustable 
inches. Get complete details now. 


GREENLEE BROS. CO. 
1754 Twenty-first Avenue, Rockford, Illinois 


GREENLEE WOODWORKING 
MACHINERY AND TOOLS 

The line wood- 
working machinery 
tenoners, mortisers, borers, 
saws, planers, and shapers, 


GREENLEE DOUBLE-END 
TENONER often called 
woodworking plant 
Renowned for quick, easy setu 
and wide versatility. 


GREENLEE SIX-ROLL SINGLE 
single and double planers for fine 
work, high production. 


GREENLEE MOTOR-DRIVEN 
SHAPER all-around unit for 
precision shaping. 
Double-spindle type, needs 
separate frequency changer. 


MORTISING AND BORING 
low Chisels, Multi-Spur Bits, 
Machine Bits and other tools 
mean top production 
from your woodworking 


MACHINERY. 
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This session will present the first op- 
portunity for loggers and millmen from 
all parts the country get together 
and discuss their common problems 
this field. 


PROBLEMS LOGGING SECOND- 
GROWTH SOFTWOODS THE 
WEST. Matson, Forest Utilization 
service, Pacific Northwest Forest and 
Range Experiment Station, U.S.D.A., 
Portlaad, Ore. 


Harvesting second-growth timber 
has rapidly recent years and 
now amounts approximately one fourth 
the billion board foot annual log 
production the Douglas-fir region 

regon and Washington. Operating 
young stands poses many problems not 
encountered large old-growth timbers. 
These problems fall into three broad 
classes: 


Generally more expensive 
than old-growth. 
Young-growth logs are smaller than 
old growth requiring more handling 
per unit. 

Young stands are lower quality 
than older stands, therefore, second- 
growth logs command lower price. 
Practically clear lumber veneer 
produced from Douglas-fir timber 
under 100 years age. 

Recommended cutting practice for 
second-growth series partial 
cuts the end the rotation period 
and then clear cutting. Very little par- 
tial cutting has been done date. This 
practice greatly increases the volume 
timber that can removed during 
the rotation period. Salvaging what 
would otherwise natural mortality 
possible the partial cutting 
method. Probably the main reason this 
method not more popular because 
the higher initial road investment 
required, problems layout 
pervision, and lack appreciation 
benefits from this cutting practice. Also, 
many owners, particularly the smaller 
ones, need the immediate maximum in- 
young stands. 

Logging small second-growth timber 
comparatively new the West. There- 
fore, techniques and machinery need 
developed that are best adapted 
this size timber. partial cuts care 
must the skidding 
Operation that the remaining growing 
trees are not unduly damaged. For this 
operation horses and small pneumatic- 
tired tractors appear have much 
promise gentle topography. rough, 
rocky areas cable system such the 
Wyssen Skyline Crane, which now be- 
ing tested this region may prove prac- 
yet satisfactory method has 
been developed minimize the time 
loading trucks with small 

There will continuing increase 
the volume second-growth timber cut 
the Douglas-fir region. the pon- 
derosa pine region more lodgepole pine, 
which small, will also harvested. 
Therefore, problems logging 
small sizes will continue grow im- 
Much work and development 
small timber more economically. 


NEW DEVELOPMENTS MILLING 
SMALL SOFTWOODS, David 
University Washington, 
Seattle. 


way process the small softwood 


log which today reaches the nation’s mill 
ponds ever-increasing volume. Economic 
forces and modern engineering techniques 
are working together toward the achieve- 
ment the best methods which are com- 
patible with the widely divergent condi- 
tions confronting producers softwood 
lumber. 

Practical solutions specific small log 
problems are found careful analysis 
all factors production 
timber the final product. Since manage- 
ment decision the desirability one 
more the specific conversion techniques 
available present-day operators most 
frequently regulated availability in- 
vestment capital, single method 
stands out above all others today’s econ- 
omy. The gang mill, band mill and circular 
mill, singly combination, may show 
advantage given operation. Special 
types stationery sawmills exemplified 
the and mill often prove 
the most feasible for special condi- 
tions. 

technology engineering 
methods are making pronounced impact 
the entire sawmilling industry. Automa- 
tion and productivity are essential 
the conversion the small log the 
processing the large log the industry 
maintain its competitive position. The 
engineering mills meet average log 
conditions definite industry trend. 
Over-sized, over-powered 
handle the occasional large log being 
replaced lighter, faster, automatic equip- 
ment. 


LOGGING SMALL HARDWOODS. Le- 
land Hooker, Forest Products Re- 
search Division, Michigan College 
Mining and Technology, Houghton, 
Michigan. 


well known that general the 
cost logging varies inversely with the 
size the trees being handled. Unfor- 
tunately, the curve rising logging costs 
bent even more sharply upward when 
the volume removed per acre diminishes. 

the harvesting sawlogs, increased 
mechanization skidding has made 
possible practice selective logging, and 
has made economical handle logs 
smaller than those which were considered 
marginal the early days. The require- 
ments more intensive management 
hardwoods, however, together with the 
development markets for material re- 
moved early thinnings present harvest- 
ing problems beyond the limits present 
techniques regards both economical 
size and economical volume per acre. 

the summer 1951 the Forest Prod- 
ucts Research Division, Michigan College 
Mining and Technology, undertook 
research project aimed the development 
thinnings from 
hardwood stands. considering the fac- 
tors small size and light cut, would 
first thought seem that little could 
done about the former. was felt, how- 
ever, that actally the factor offered 
the best opening for the initial attack 
the problem. brief, was reasoned 
that the individual trees were too 
small handled economically, they 
could gathered together and bound 
economically with mechanized equipment. 
The influence the light cut would 
felt the gathering together the trees, 
course, but was believed that indi- 
vidual handling trees could elim- 
inated early enough 
process give the desired results. Field 
tests revealed, however, that several fac- 
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tors inherent the character the stand 
adversely affected the bunching operation. 

After several attempts improve the 
bunching process had failed, the attack 
was shifted the factor light cut per 
acre. method which 
finally brought costs down more rea- 
sonable figure involved the employment 
new technique hardwood silvicul- 
ture. was apparent that the volume 
which was desirable remove 
thinning were taken out narrow 
strips, the cost-raising factor 
tered, light cut would eliminated. Ex- 
amination the idea the light sil- 
viculture indicated that some desirable 
effects might expected with such 
treatment. The strip-thinning method 
finally worked out has been applied ex- 
perimentally fifty-year-old stand 
sample plots have been established 
permit the evaluation the silvicultural 
aspects the method. 


SAWING SMALL HARDWOODS FOR 
GRADE WITH THE SHORT-LOG 
BOLTER. Bell and Cal- 
vert, Forest Products Laboratories 
Canada, Ottawa, Canada. 


Because the widespread interest, 
present, short-log bolters, series 
investigations these machines, both 
commercial operations and research 
installation the Laboratory, was con- 
ducted. Information was obtained 
sawing methods, types product, volume 
recovery, grade recovery, sawing times. 
sawing costs and the recovery furni- 
ture cuttings from short-length lumber. 
One part the investigation involved 
the sawing similar material the 
bolter and the conventional circular 
sawmill obtain corresponding values 
which comparison could made. 
Results are presented both log and 
bolt diameter basis, and tree D.B.H. 
basis. The studies showed that bolt and 
tree size sharply influence these values, 
but lesser degree during bolter con- 
version. recovery for 
bolter methods over conventional meth- 
ods ranged between and percent, de- 
from bolter sawn stock was mch better 
than from material sawed the sawmill, 
the average percentage yield No. 
Common and Better from bolts was 
percent and from logs percent. Saw- 
ing times, for bolters, were considerably 
more than for conventional sawmills. 
Recovery clear cuttings was determined 
grade yield and length basis. was 
found that the required yields and lengths 
were obtained from bolter produced stock 
and that the values were closely com- 
parable with yields and lengths from 
standard lumber. was felt that the 
short-log bolter would probably 
most effectively conjunction with 
conventional sawmill rather than com- 
petition with it. 


INTEGRATION NORTHERN 
HARDWOODS. Whitemore, 
Brown Co., Berlin, 


Brown Company was among the first 
attempt the integration northern 
hardwoods large scale, starting 
1950 with the cutting yellow birch 
veneer logs during pulpwood operations. 
new hardwood mill was constructed 
1952 with the emphasis being placed 
the production the highest grades 
birch and maple. The first production 
hardwood lumber was 4-foot 
foot lengths and was used the furni- 
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plane the very thin, highly flexible materials such certain 
types hardboard, presswood and related materials, rapidly and accurately. Close tolerances are easily main- 
tained this machine means patented work platen which rigidly holds down the stock during the 
feeding and cutting operation. employs our standard cutterhead with high speed steel knives oper- 
ating speeds 5,000 RPM. (Carboloy knives are available for applications involving abrasive materials). 
The MICRO-SURFACER can furnished with in-feed and out-feed conveyors for rapid handling stock and 
incorporates such exclusive BUSS features as: Chrome-plated wearing surfaces, semi-automatic control lower 


rolls and pressure bar, one-shot lubrication, etc. Available various width capacities 50”. 


The services our engineering staff are available for consultation and working out details all planer appli- 


cations. Complete cooperation will extended any prospective application such profile and contour 
work. Drop line. 


PLANER SPECIALISTS 


292 EIGHTH AVE., HOLLAND, MICH. 
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HIGH PRODUCTION MACHINE for PLANING 
HARDBOARD and OTHER VERY THIN MATERIALS! 
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ture industry. 1954 Brown Company 
started the production lumber the 
conventional 4-foot 16-foot lengths 
according National Hardwood Lumber 
Association Grades and concentrated 
lumber. Approximately percent all 
hardwood now cut Brown Company 
goes into sawlogs. 

The present hardwood mill Pres- 
cott mill throughout with two 
band saws and two 5-foot horizontal re- 
saws with rated capacity approxi- 
mately 10,000,000 board feet per year 
grade lumber. The log selection 
the woods such that mill production 
indicate that about 2.5 cords 
logs will yield 1,000 board feet lum- 
ber and 1.5 cords-equivalent chips for 
pulp use. 

addition hardwood log integra- 
tion Brown Company also presently op- 
erates four softwood sawmills turning 
out about 20,000,000 board feet pine 
and spruce lumber annually. Total pro- 
duction hardwood and softwood logs 
and pulpwood aggregates over 250,000 
cords wood per year. 

anticipated that 1957 will 
sawing about million feet lumber, 
and the profit from that plus the produc- 
tion the chips from slabs, edgings and 
low grade will make definite contribu- 
tion lowering the cost pulpwood 
for the pulp and paper mills. 

The biggest problem integration 
the woods seems lie the training 
all personnel recognize what re- 
quired for optimum utilization and mill 
production. Hardwood operations 
must carefully planned, particularly 
the time element, provide deliveries 
that are consistent with mill usage. 

Brown Company has used both mechan- 
ical and horse logging methods vari- 
ous combinations. Although still 
exploratory stage, many the operating 
problems are being worked out that 
integrated logging Brown Company’s 
woods operations now 
method operation. 

The Brown cutting prac- 

tices are based cutting only the mature 
timber either for sawlogs for pulp- 
wood and more and more are taking 
pains preserve the younger growth 
for the future. Brown Company has not 
over the last twenty years and are not 
yet cutting the annual growth our 
lands although anticipated that 
shall doing the next couple 
years. 
The surrounding countryside depends 
our. pulp mill for market for their 
pulpwood and anticipate the produc- 
tion about percent our usage 
from our own lands purchasing 
nearby wood for about percent our 
cordage. 


ECONOMICS DEBARKING RED- 
WOOD LOGS. Parks, Simpson 
Logging Co., San Francisco, Cal. 


One the most perplexing problems 
confronting the Redwood industry that 
posed the presence the tough, fiber- 
like redwood bark. Information available 
methods now recognized suit- 
able for debarking redwood logs, and 
evaluation the benefits that may result 
whole log debarking redwood 
logs, presented this paper. 

benefits debarking that are 
monetary evaluation are: 

recovery from the log; greater 
due increased sawyer 
and less down time; upgrading 
product; recoverable mill leftovers. 


The sum value the benefits de- 
barking redwood logs has been taken 
the justifiable expenditure for debarking 
without incurring operating losses. 

For those redwood operations having 
no’ outlet for chipped leftovers, es- 
timated that the justifiable expenditure 
for debarking redwood logs $7.15 per 
b.m. Humboldt log scale. justifiable 
expenditure $10.81 per b.m. Hum- 
boldt log scale estimated for those 
mills that have outlets for all chipable 
leftovers. 

The results show that the value derived 
from whole log debarking more than off- 
sets the cost any the methods 
studied. Hand barking prepaid mill 
landing the most economical the 
methods presented. This particularly 
true for those mills having daily produc- 
tions approximately 200 b.m. per 
day less. For higher daily production 
levels, recently designed hydraulic de- 
barkers promise more economical. 


SKIDDING RESISTANCE ENCOUN- 
TERED HARDWOOD LOGGING. 
David Herrick, Carbondale Research 
Central States Forest Experi- 
ment Station, Carbondale, 


One phase comprehensive skidding 
study recently completed the Kaskas- 
kia Experimental Forest Southern 
linois involved the determination the 
tractive force required move various- 
sized loads hardwood logs ground, 
pan and sulky skidding. Three different 
groups oak logs were skidded over 
level terrain, and and down and 
percent slopes each the three meth- 
ods. all cases the skidding surfaces 
involved were dry and relatively smooth. 
Ground-skidded logs were pulled top-end 
first; those that were pan- 
skidded were pulled butt-end first. The 
skidding resistance each load was ob- 
tained means SR-4 strain-gage 
load cell. 

The data resulting from 
shows that the tractive force required 
move load logs varies directly with 
degree slope and weight load, and 
materially affected the skidding 
method employed, i.e. ground, pan, 
sulky. The size number the logs 
making load had significant effect 
upon the skidding resistance exhibited. 

level terrain both pan and sulky 
skidding required less tractive effort than 
ground skidding for all log loads exceed- 
ing 1500 pounds weight. either 
method, this advantage over ground 
skidding increased downhill grades, 
but decreased uphill grades. For up- 
hill hauls, ground skidding required less 
tractive effort for all loads weighing less 
than 3000 pounds. Regardless load 
size, sulky skidding required less tractive 
effort than ground pan skidding all 
downhill runs. The sulky actually pushed 
the tractor when the hauled 
weighed less than 1800 pounds. 


PULP CHIPS AND TANBARK FROM 
HEMLOCK SLABS AIR FLOTA- 
TION. Norman Roger, Walter 
Koepp, Edward Griffin, Jr. and Clif- 
ford Redfield, Eastern Utilization 
Research Branch, U.S.D.A., Philadel- 
phia, Pa. 


The almost complete dependence 
our leather making industry foreign 
vegetable tanning materials together with 
the increasing pulpwood demand the 
pulp and paper industry gives the util- 
ization hemlock sawmill wastes dual 
interest. The effect slab seasoning 
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the separation bark and wood during 
chipping, prerequisite efficient segre- 
gation the air flotation method, 
described. 

process has been developed which 
capable separating hemlock slabs into 
bark fraction suitable for tannin ex- 
traction and wood fraction for pulping. 
flow sheet and cost estimate for pro- 
posed plant are presented. 


Session Control, Electric Drives 
and Wood Preservation 


Hatfield, 
Chairman 


Grantham, 


AIR POLLUTION AND THE FOREST 
PRODUCTS INDUSTRIES. Edward 
Feldman, Furniture Mfrs. Assn. So. 
Cal., Los Angeles, Calif. 


Air pollution world wide problem 
and not merely problem some few 
communities such Los Angeles, Chi- 
cago, St. Louis Pittsburgh, which have 
made headlines the last several years 
because their smoke smog. The 
paper will describe some detail the 
various ways which the forest prod- 
ucts industries contribute this air pol- 
lution through the processes incinera- 
tion, through the manufacturing processes 
forest products, and other ways. 
Presumably such analysis how the 
forest products industry contributes air 
pollution would entail some discussion 
However, the technical aspects this 
would kept minimum. Finally, 
will the purpose the paper 
indicate what ways the forest products 
industries may contribute solution 
lessening the problem air pol- 
lution. course, the greatest contribu- 
tion which could probably make 
start thinking terms air pollution. 
Once that came about, can then think 
engaging our manufacturing proc- 
esses ways which reduce the amount 
air contamination and can also analyze 
the means disposing wood waste 
major source air pollution) either 
not burning burning more 
ciently. Obviously, one the aspects 
not burning wood waste all de- 
velop and continue develop new uses 
for wood waste. 


MODERN ELECTRIC DRIVES FOR 
THE LUMBER INDUSTRY. 
Finn, General Electric Co., Schenectady, 


This will brief review various 
types electrical adjustable speed drives, 
noting their composition and comparing 
the characteristics which they provide 
with the requirements various ma- 
chines found the wood products 
industry. 

The nature most wood product proc- 
esses today require that machine 
capable performing its function 
material different types sizes. 
Thus, order receive the maximum 
productivity from machine the low- 
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DELTA 
FEED UNIT... 


POWER 


Makes possible the LOWEST COST 
PRODUCTION RIPPING MACHINE 
the market! 


Delta’s new Power Feed Unit designed expressly for use 
with the rugged, versatile Delta Tilting Arbor Saw. 
Together, this team gives you accurate, high-speed production 
ripping less cost than most production table saws alone! 

The new Delta Power Feed Unit custom-engineered for 
precision feeds accurately, insures straight cuts. For 
speed selector dial control allows infinite choice 
speeds from feet per minute. For safety unit 
firmly grips stock after operator begins feeding. 

quickly swings down out the way give you full use 
the versatile tilting arbor saw for many extra jobs. 
Your Delta Dealer listed under 
the classified pages your phone book. 


DELTA QUALITY POWER TOOLS 


Rockwell 


COSTS MORE 


Ano sther Pro 


DELTA QUALI 


Power Tool Division, Rockwell Manufacturing Company 

700-D North Lexington Pittsburgh Pa. 

Please send descriptive sheet new Delta Power Feed Unit. 


Please send name nearest Delta Dealer who has both 
Delta Power Feed Unit and Delta 12” Tilting Arbor Saw 

i 
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Dry Kiln installation the 
John Shafer Hardwood 
Company, Logansport, Ind. 


John Shafer, President 
John Shafer Hardwood Co. 


Logansport, Indiana 

“Our first STANDARD Dry Kiln 
unit was installed 1935, the second 
1936, and the third, believe, 1947. 
have dried 1,076 kiln charges lum- 
ber with these kilns averaging just under 
40,000 per Everything from 
Gum and Elm Mahogany and Walnut 
has been dried with very minimum 
damage, and many kiln charges come 
through without single damaged board. 
The lumber stays flat and dries uniformly, 
and frankly, can’t imagine any kilns 
doing better job than our STANDARD 
kilns. 

purchased our second and third 
kilns from STANDARD without consider- 
ing competition, and build any more 
kilns STANDARD will build them!” 


Send for free, illustrated Standard catalog 


BOX 5708 INDIANAPOLIS 21, IND. 


APRIL, 


BRANCH OFFICE: REDMAN ENGINEERING SERVICE, HIGH POINT, 


— 
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est overall cost, frequently advisable 
apply adjustable speed drives these 
machines. Examples such installations 
lumber mill are the carriage feed, 
the edger feed, various conveyors and 
the planer feed drives. veneer mills, 
examples are the lathe and deck system 
drives. paper mills, find excellent 
examples the paper machine itself and 
auxiliary equipment such the winder 
super calendars and various pumps. 

Because the many advantages of- 
fered, only electric drives will consid- 
This equipment offers such advan- 
high efficiency with low mainte- 
nance cost, ease installation, safety 
operation and versatility control 
equalled other type equipment. 
The replacement electric equipment 
the so-called once used 
widely has become most important 
feature the present economy the 
wood products business. 


RELATIONSHIP OIL CARRIERS 
UTILITY PENTACHLORO- 
PHENOL WOOD PRESERVA- 
TIVE. Ira Hatfield and Sakornbut, 
Monsanto Chemical Co., St. Louis, Mo. 


soluble wood preservative, can seen 
that there might many different 
types formulations there are sol- 
vents combination solvents. The 
fact that concentrates Penta have been 
prepared cut down shipping costs 
solutions has, some cases, compli- 
cated the problem getting proper solu- 
tions for certain end uses. 


This paper fits most Penta wood pre- 
serving formulations into 
classes, and gives information 
constituents the formulations for each 
type, how each type may applied 
wood, the characteristics each type 
formula, and the basic end uses for each 
type. 

Comments why these four types 
solutions have not been more generally 
recognized the wood preserving indus- 
try whole are given. 


PENTACHLOROPHENOL GRADIENTS 
PRESSURE TREATED WOOD 
UNDER EXPOSURE WEATHER. 
Hill, Jr., Chapman Chemical Co., Mem- 
phis, Tenn. 


This work describes the effect vari- 
ous solvents for pentachlorophenol its 
distribution and permanence the wood 
after pressure treatment. Both round and 
rectangular stock southern yellow pine 
and rectangular Douglas fir was treated. 
Solvents were medium aromatic gas oil, 
aromatic kerosene, and xylene, but only 


medium aromatic gas oil was used 
poles. 


was found that appreciable change 
the gradient pentachlorophenol con- 
centration occurs only wood seasoned 
fairly low moisture content before 
treatment. The outward movement the 
seems caused primarily 
air trapped the center the wood 
during the treating process. Most this 
outward movement occurs the first 
days after treatment. evidence, how- 
ever, outward movement and loss 
Preservative was found wood that was 
when treated. 


With Douglas fir treated with penta- 
ch!orophenol dissolved medium aro- 
Matic gas oil and exposed Memphis for 
months loss 20-25 percent the 
was found that was primarily 


due exudation the preservative. 
Using the aromatic kerosene solvent 
similar losses were sustained, while 
with xylene were the greatest. 

With southern yellow pine using aro- 
matic gas oil there was loss pen- 
percent loss with aromatic kerosene, and 
similar loss with xylene solvent. 
Using coal tar creosote loss 11.9 
percent was found pine days and 
20.3 percent fir. 


the treatment green southern yel- 
low pine poles with pentachlorophenol 
medium aromatic gas oil there was 
loss pentachlorophenol months’ 
exposure the above ground portion. 
these poles there was substantial loss 
solvent. There indication that 
the solvent moves through the wood 
vapor, leaving the pentachlorophenol 
behind the case such oils. 


FACILITATING RESEARCH USE 
THE IBM SYSTEM, Walters, 
University Illinois, Champaign, 


The use IBM Machines facilitate the 
recording, organizing, and computation 
research data. The author describes plan 
developed the Illinois Agricultural Ex- 
periment Station for recording and process- 
ing data obtained preservative study 
which small stakes were used. 


Session V—Packaging 


Kruger, Chairman 


Container Materials from the Forests 


The forests provide the major portion 
materials employed containers, and 
this theme was chosen stress the 
properties, standards and specification re- 
quirements, new developments, econom- 
ies, and other factors the application 
these materials containers. Emphasis 
will materials intended for fruit 
and vegetable containers and containers 
for hard industrial products. 


PAPER OVERLAID VENEER APPLI- 
CATIONS. Foley, Weyerhaeuser 
Timber Co., Chicago, 


Acceptance paper overlaid veneers 
has increased rapidly during the past few 
years. This report concerns specific ap- 
plications these products the pack- 
aging and industrial fields. 


packaging material, paper overlaid 
veneers are available standard and cut 
size panels, and cleated and non- 
cleated containers. Paper overlaid veneers 
are also used conjunction with fiber- 
board and wooden containers. Sleeves 
collars inserted fiberboard boxes will 
produce low cost container with greater 
stacking strength. addition, wrap- 
around shells combined with wooden ends 
will produce light weight container 
which retains physical properties con- 
ventional wooden box constructions. 
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Paper overlaid veneers are used 
packaging materials the aircraft, 
well many other industries. Fruit and 
vegetable growers and processors report 
reduced costs and improved performance 
results from the use paper overlaid 
veneer containers. 

The light weight, low cost, and high 
performance paper overlaid veneers 
the packaging field ties closely with 
increased emphasis tare weight reduc- 
tion the Armed Services packaging 
programs. 

Paper overlaid veneers may die cut, 
bent, shaped, riveted, sewed and ma- 
chined. result, paper overlaid ve- 
neers are demand components 
manufactured products for industrial and 
consumer use. 


USE PLYWOOD CONTAINERS. 
David Countryman, Douglas Fir Ply- 
wood Assoc., Tacoma, Wash. 


Paper discusses the manufacture, pro- 
perties and applicable specifications 
plywood for containers, particularly for 
military use. General manufacturing proc- 
esses are briefly reviewed, are physical 
and mechanical properties peculiar ply- 
wood, particularly those properties 
special value containers. 

Requirements the various types 
are analyzed and compared with 
the appropriate grades for the commer- 
cial standard for Douglas fir and Western 
softwoods. Points variance are noted 
particularly. Veneer grades and glue bond 
requirements, including toxic provisions, 
and surface treatments are mentioned. 

Several examples the use plywood 
containers are cited. 


INFLUENCE NEW USES THE 
AMAZING GROWTH PAPER- 
BOARD PRODUCTION. Mal- 
colmson, Robert Gair Company, Berke- 
ley, Cal. 


Today one half all paper pro- 
duction paperboard. 1900 this figure 
was percent. Annual production 
paperboard now million tons. The 
average American now using 746 
paperboard packages each year. Expecta- 
tions are million tons 1960 and 
million tons 1980. 

This growth far exceeds population in- 
crease and largely due the ever in- 
creasing development new uses. World 
War saw the start export shipments 
paperboard while World War pro- 
duced the water resistant box. 

Corrugated boxes now consume per- 
cent all paperboard. Starting 
with Mason jars, these containers now 
move electric refrigerators and sets. 
One the most important new develop- 
ments the shipment fresh fruits and 
vegetables corrugated boxes and this 
discussed some detail. 

Folding shelf cartons are undergoing 
revolution artistic treatment meet 
the demands supermarket competition 
and color TV. 

making big strides through improved 
pulping developments the South and 
through the perfecting the semi- 
chemical method making .009 corru- 
gating medium from Southern hardwoods 

products coming under increasing tech- 
nical control and research and the indus- 
try plans even more scientific expendi- 
tures for the future. 
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West Coast manufacturer speeds produc- 
tion hollow core flush doors with the 
22-D, 50”. 


Brilliant New Successes 
For glue testing and development work, 


Gluing and Laminating 


Versatile No. 22-D Spreader helps produce 
laminated beams and roof trusses 
California mill. 


No.22-D Glue Spreader for 
liquid resins, casein and similar 


adhesives. Standard production sizes: 122”. 


production lines, glue rooms and Black Brothers Finnish plant. The No. 22-D, course. 


Gluing and Laminating Equipment provides new solutions old glu- 
ing and laminating problems. Helps cost-conscious manufacturers win 
new competitive markets, too, through new applications sound pro- 
duction techniques. Preferred for its proven economy, efficiency and 
speed, the versatile No. 22-D Spreader reflects the keen edge en- 
gineering skill incorporated into every Black Brothers machine: glue 
spreader, mixer, press clamp. 


Shouldn’t you consider Black Brothers installa- 
tion? Write for our Supplement Bulletin No. 
11-A which gives construction details and specifica- 
tions the No. 22-D Glue Spreader. 


THE BLACK BROTHERS 


MENDOTA ILLINOIS 
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WOODEN BOXES AND CRATES. Clar- 
ence Thompson, President, Wooden 
Box Institute, Secretary-Manager, Pacific 
Division, National Wooden Box Asso- 
ciation, San Francisco, Cal. 


Paper discusses: Major species lum- 
ber used the manufacture nailed 
type wooden boxes and crates; grades 
and seasoning; 

Advances box and shook manufac- 
equipment; 

Trends packaging and shipment 
fruits and vegetables; expanding use 
crates; use wood preservatives; 

Competitive developments; kraft-veneer 
boards; 

Wooden boxes for shipment 
dustrial products; military specifications 
and requirements; returnable reusable 
type boxes; open 

Effect expanding use materials 
handling equipment wooden box re- 
quirements; future position wooden 
boxes and crates. 


Session Utilization 


Sproull, 
Chairman 


McKean, 
Presiding 


“Use the Whole Tree” 


Emphasis will placed use por- 
tions the tree which not have high 
economic value for 
products currently manufactured. Prepa- 
ration materials and products that can 
made from wood waste, bark, and 
lignin presented. 


Mr. Snyder will present paper 
New Chemical Products. This will 
two parts, (1) Fibers, and (2) Plastics. 
Doctor Kurth show technical infor- 
mation leading the use Bark Resi- 
dues and Manufacture Fiberboards 
from Wood-Waste. Doctor Locke will 


emphasize the Chemical Possibilities 
Lignin. 


FIBERS AND CHEMICALS FROM 
WOOD WASTE, Francis Snyder 
Associates, Brookfield, Conn. 


Part Fiber Production. new pulp- 
ing process for pulping 
the lignin either dissolved cooking 
chlorination. The present process converts 
the lignin low molecular weight scission 
products, largely phenolic 
which are removed from the crude fiber 
washing with cold dilute alkali. The ex- 
tracted fiber bleached good color 
process. 

The bleached pulps are characterized 
having high absorbency and softness. Me- 
refining under conditions con- 
bonding. Measurements viscosity and 
number indicate that the cellulose 


degraded less than conventional pulp- 
ing. The fibers lend themselves well the 
production chemical pulps hot caustic 
refining. Alpha cellulose contents from 
96% are obtained one stage hot 
caustic treatment well bleached pulps. 


process particularly attractive 
view the low investment per ton pro- 
duction. 


Part Chemicals, Plastics and Resins. 
The crude product brown fibrous mass 
consisting the cellular material the 
form undamaged fibers and the lamellar 
maaterial the form fused droplets 
lignin-derived 
amorphous fraction containing both soluble 
ligno-phenols and lamellar hemi-celluloses 
also present. The latter removed from 
the fiber open-screen washing. 

The whole product consisting these 
three fractions great potential interest 
plastic material and starting point 
the production wide variety spe- 
cial papers and boards. 

number molding and laminating 
plastics have been prepared tested. 
These are fully equivalent conventional 
materials costing two four times much 
produce. Commercial tests indicated 
the use these compounds 
regular production. 


modification the process results 
the conversion wood solid material 
consisting depolymerized lignin deriva- 
tives and aqueous solution containing the 
entire carbohydrate fraction the original 
wood the form soluble sugars. Con- 
version the latter furan chemicals 
good yield has been accomplished and 
number derivatives interest organic 
chemicals and synthetic resins have been 
prepared. 


CHEMICAL RESISTANCE WEST- 
ERN WOODS. Ross, Chemical 
Engineer, Oregon Forest Products Lab- 
oratory, Corvallis. 


study the relative resistance 
major western softwoods various com- 
mon chemical solutions which might 
encountered wooden process equip- 
ment. The small amount published 
prior work this problem usually has 
relied visual manual evaluation 
the extent chemical attack. This work 
was designed give more positive 
evaluation chemical resistance the 
woods studied. 


The western woods tested were 
Douglas fir, true fir, noble fir, ponderosa 
pine, sugar pine, Idaho white pine, in- 
cense cedar, Port Orford cedar, western 
red cedar, Sitka spruce, West Coast hem- 
lock, western larch, and redwood. Cypress 
and southern yellow pine were included 
for comparison. Test specimens were ex- 
posed solutions several common 
acids, bases, and salts room 
ing temperatures. Exposures were from 
hours 189 days depending the 
severity attack. Extent deterioration 
was determined comparing final 
average breaking load for each species 
with average breaking load for un- 
treated pieces. Changes weight and 
dimensions were recorded also. 


general, there was consistent 
difference among the species resistance 
attack. The woods usually considered 
best for such purposes, cypress, southern 
yellow pine, redwood, and Douglas fir 
did not show uniform superiority over 
lesser-used species. fact, some the 
species considered have low suitability 
for use with chemicals, notably the true 
firs, appeared have generally high re- 
sistance toward some solutions. 
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CHEMICAL RESEARCH THE UTI- 
LIZATION LIGNIN. Elwin 
Harris, U.S. Forest Products Labora- 
tory, Madison, Wis. 


Methods utilizing lignin that make 
use the fundamental 
ture lignin are needed put the chem- 
ical processing forest and mill resi- 
dues paying basis. Most present 
uses, such emulsifying agents, drill- 
ing muds, rubber coprecipitants, and 
road binders, depend upon the colloidal 
properties lignin and are low-value 
uses. Production vanillin makes use 
the phenolic structure lignin, but the 
market limited. 

Uses based the chemical structure 
lignin have been retarded lack 
knowledge the chemistry lignin. 
The problem now being attacked 
through research the fundamental 
structure lignin wood and wood- 
processing residues and the chemical 
changes that occur when lignin sub- 
jected various treatments. 
edge the various groupings the lig- 
nin molecule—hydroxyl, methoxyl, ether, 
and unsaturated groups and aromatic 
rings—is useful predicting the reac- 
tions lignin. Chlorination, hydrogena- 
tion, and oxidation reactions are being 
used learn more about the arrange- 
ment these groups within the mole- 
cule. They may suggest ways convert- 
ing the millions tons lignin present 
logging, milling, and processing resi- 
dues useful products. 


CHANGES COMPOSITION AND 
PLASTIC BEHAVIOR WOOD 
HEAT AND PRESSURE. Es- 
terer, Development Center, Weyer- 
haeuser Timber Company, Longview, 
Wash. 


view commercial importance 
potential process for manufacturing 
shaped articles use from whole wood 
substance, recent literature 
viewed. Information published date 
points the conclusion that reform- 
ing whole wood under heat and pres- 
sure accomplished reconstitution 
fragments cleaved from whole wood 
various temperatures. 


THE STRENGTH PROPERTIES 
PLANTATION SLASH 
PINE. Paul Kramer, Texas Forest 
Service, Lufkin, Texas, and Robert 
Smith, College Texas, Col- 
lege Station, Texas. 


Extensive plantations pine 
(Pinus caribea) established southwest 
Louisiana and East Texas are now attain- 
ing merchantable size. Since these plant- 
ings represent extensions the natural 
range this species, questions have been 
raised concerning their physical and 
mechanical properties. appreciable 
evaluation these properties has been 
made for plantation grown stock the 
South. 


This paper reports the results stan- 
dard strength tests the subject species 
and evaluates the use I.B.M. punch 
card techniques strength test data 
analysis. 
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ALABAMA 
Smith Lumber Co., Chapman 
ARKANSAS 


The Crossett Co., Crossett 
Dierks Forests, Inc., Mountain Pine 
Southern Lumber Co., Warren 


CALIFORNIA 
California Redwood Association, San Francisco 
Carr Co., Sacramento 
Crane Mills, Corning 
Ivory Pine Co., Dinuba 
National Wood Treating Corp., Oroville 
Scott Lumber Co., Inc., Burney 
Tarter, Webster Johnson, Stockton 
Winton Lumber Co., Martell 
Wood Lumber Co., San Francisco 


GEORGIA 
Southern Wood Preserving Co., Atlanta 


ILLINOIS 
The Dean Company, Chicago 
General Electric, Illinois Cabinet Plant, Rock- 
ford 
Greenlee Tool Co., Rockford 
Edward Hines Lumber Co., Chicago 


WASTE 


PROFITABLE 


WAY DISPOSE 


COMPANY SUPPORTING MEMBERS 


Illinois Interior Finish Co., Chicago 
Johnson Carlson, Chicago 
Masonite Corp., Chicago 

Mattison Machine Works, Rockford 
Co., Chicago 
Steger Furniture Mfg. Co., Steger 
Industries, Inc., Chicago 


INDIANA 
The Dunbar Furniture Mfg. Co., Berne 
National Homes Corp., Lafayette 
The Wood-Worker Veneers and Plywood, 

Indianapolis 

IOWA 
Curtis Co. Inc., Clinton 

LOUISIANA 
Hodges Industries, Inc., Shreveport 
Louisiana Long Leaf Lumber Co., Fisher 


MARYLAND 


National Store Fixture Co., Inc., Odenton 

Wells, Salisbury 
MASSACHUSETTS 

Draper Corp., Hopedale 

Co., Gardner 

Spalding Bros., Inc., Chicopee 


BIG MARKET FOR GROUND WOOD. Chip board and many other ground 
wood products offer tremendous market for waste manufac- 
turers these products demand uniformity quality and size—require- 
ments that Williams hogs are fulfilling dozens plants. Whether the 
wood scrap you sell chips, sawdust flour, Williams will produce 
more, faster, with less labor, power and upkeep. 

BIG INCREASE HEAT VALUE. Wood waste for fuel yields more heat 
when hogged Williams for uniform, complete combustion. Unhogged 
wood restricts air flow, smothers the fire, burns unevenly, creates excessive 
smoke. Williams equipment also reduces handling costs much 75%! 


When hogged, one man can handle much three men can handle 
long, cumbersome pieces. 


WILLIAMS AUTOMATIC INSTALLATIONS EARN PHENOMENAL PROFITS 
when used for hogging and conveying wood waste boiler stoker—or 
for grinding, separating and packaging ground and sized wood. 


Write for Illustrated Brochure 


WILLIAMS BUILDS 
COMPLETE LINE 


* Hogging, Grinding and Shredding Machines 
e Vibrating Screens Air Separators «© Conveying Systems 
Cyclone Collectors Complete “Packaged” Plants 


WILLIAMS PATENT CRUSHER PULVERIZER CO. 


Ninth St. 
St. Louis 6, Mo. 


MICHIGAN 
Baker Furniture, Inc., Grand Rapids 
The Dow Chemical Co., Midland 
Everett Piano Co., South Haven 
Lloyd Manufacturing Co., Menominee 


MINNESOTA 
Machine Co., Minneapolis 
Rilco Laminated Products, Inc., St. Paul 
Wabash Screen Door Co., Minneapolis 


MISSOURI 
Chemical Co., St. Louis 


NEVADA 
Vaughn Millwork Co., Reno 


NEW YORK 
American Defibrator, Inc., New York 
Behr-Manning Corp., Troy, 
Borden Co., New York 
Peter Cooper Corps., Gowanda 
Georgia Pacific Plywood Co., New York 
Oval Wood Dish Corp., Tupper Lake 
Reichhold Chemicals, Inc., White Plains 
United States Plywood Corp., New York 


NORTH CAROLINA 
Deluxe Saw Tool Company, High Point 


OHIO 
The Baker Wood Preserving Co., Columbus 
The Baldwin Piano Co., Cincinnati 
Coe Manufacturing Company, Painesville 
The Kirk Blum Mfg. Co., Cincinnati 
Moraine Box Company, Dayton 


OREGON 
Cascades Plywood Corporation, Portland 
Forest Fiber Products Co., Forest Grove 
Mater Engineering, Corvallis 
Neils Lumber Co., Portland 
Oregon Lumber Co., Baker 
West Coast Lumberman’s Assn., Portland 
PENNSYLVANIA 
Company, Pittsburgh 
Firth Sterling Steel Carbide Corp., Pittsburgh 
Koppers Company, Inc., Pittsburgh 
Perkins Glue Co., Lansdale 
United States Steel Homes, Inc., Harrisburg 
Wood Metals Industries, Inc., Kreamer, Syn- 
der County 
SOUTH CAROLINA 
Lightsey Brothers, Miley 
TENNESSEE 
Bruce Co., Memphis 
Chapman Chemical Company, Memphis 
Memphis Hardwood Flooring Co., Memphis 
Nickey Bros., Inc., Memphis 
TEXAS 
Wm. Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 
Wynnewood Products Co., Jacksonville 
VERMONT 
Fyles Rice Co., Inc., Bethel 
WASHINGTON 
American Marietta Co., Seattle 
Biles Coleman Lumber Co., Omak 
Cascade Lumber Co., Yakima 
Deer Park Pine Industry, Inc., Deer Park 
Diamond Match Co., Spokane 
Douglas Fir Plywood Association, Tacoma 
The Lumber Co., Longview 
Simpson Logging Co., Shelton 
Weyerhaeuser Timber Co., Tacoma 
WISCONSIN 
The Buckstaff Co., Oshkosh 
Harnischfeger Corp., Port Washington 
Marathon Corp., Rothschild 
Mosinee Paper Mills Co., Mosinee 
Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 
ALASKA 
Ketchikan Spruce Mills, Ketchikan 
CANADA 
British Columbia Lbr. Mfrs. Assn., Vancouver, 
Canadian Forest Products Limited, New 
minster, 
Canadian Siempelkamp Ltd., Hamilton, 
Dominion Electrohome Industries, 
Kitchener, Ont. 
The Knight Mfg. Lbr. Co. Meaford, 
Ontario 
MacMillan Bloedel Limited, Nanaimo, 
Nicholson Son, Ltd., Burlington, Ont- 
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OLDEST AND LARGEST MANUFACTURER HAMMER MILLS THE WORLD 


Scenic 
SUPER DOME 
SEATTLE 


Add your enjoyment the trip to. 


the Convention June 19-22 
going The Milwaukee Road’s fast 
Olympian HIAWATHA. 


Everyone welcome the full- 
length Super Dome for panoramic 
views the Wisconsin lakelands, the 
Mississippi valley, Montana Canyon, 
the Rockies and Washington’s Cas- 
cades. the return journey stop off 
Three Forks for visit Yellow- 
stone National Park, you may 
return via California Canada for 
little additional fare. 


Daily 
Lv. Chicago ........ 3:00 
Lv. Milwaukee ...... 4:15 
Minneapolis ..... 9:50 
Lv. Spokane ........ 1:05 


Accommodations suit your taste 
reserved-seat coaches with leg rests 
Touralux sleepers offering lowest 
cost sleeping car travel the 
private-room cars with Skytop 
Lounge. Famous Milwaukee Road 
Meals. 


For full information including 
facts money-saving family fares, 
ask your nearest Milwaukee Road 
agent write 


Harry Sengstacken 
Passenger Traffic Manager 
-708 Union Station 
Chicago 


PRESIDENT’S COLUMN 


What FPRS Means Me: 


MARCH 14—It pleas- 
ure have been invited attend 
your Third Annual Meeting; and, 
might add, yours the twelfth Section 
Meeting which have visited since 
taking office President last May. 
Having been associated with FPRS 
almost since its origin eight years ago 
(my Company joined March, 1948), 
have had first-hand opportunity 
witnessing striking example what 
cooperation can for industry. 
Our Society voluntary and 
typically traditional 
affair, made men from many 
walks the forest products industry. 
For example, have assembled here 
today one group people whose pri- 
mary business cutting and selling 
lumber; another interested paper 
manufacture; still another serving the 
railroad and utilities fields; and on. 
Where else indeed can one find or- 
ganization where groups diverse, yet 
drawn together common raw mate- 
rial, can meet, not only among them- 
selves, but with their suppliers 
would add that many the important 
advancements the wood industry have 
come through our suppliers. 
Thus, through the medium FPRS, 
its meetings, committees 
tions, gain better understanding 
the complexities our industry, and 
new ideas and concepts geared 
more stable forest products economy. 
interchanging information vol- 
untary basis, are essentially pooling 
much our work and thinking; and 
wealth ideas for improving our proc- 
esses products which gain through 
our contacts the Society. com- 
pany Sacramento, have used our 
membership the Society for just this 
purpose. have profited direct 
dollars and cents measure from the in- 
formation have gained from FPRS. 
This varied composition interests 
our Society prevailing here today 
about the same all our Sections. 
has been real source inspiration 
and pride men represent- 
ing many different segments our 
industry getting together frequently 


1Excerpts Recent Eastern 
Canadian Section Meeting. 


Carr 


members one, unified industry. 
course, this not yet uniformly true 
throughout the industry. still run into 
situations where, for example, lumber- 
men regard the paper industry 
encroaching competitor, while the 
same time doing business with 
their residues. Personally, feel that 
every product must stand its own 
merits. lumbermen walk into 
place where sawn lumber will not 
the best job for the consumer dollar, 
and where some other forest product 
even substitutes will, let this industry 
the first acknowledge such su- 
periority. other words, let meet 
our competition through the kind 
market and product research that this 
Society stands for. Let’s fire our shots 
where wood whatever form can 
the best job! 


the future our industry, 
confident, perhaps even more 
than the now-famed Stanford—Weyer- 
haeuser Report, that large 
ous markets for forest products lie 
ahead. holding and increasing our 
markets, will always have the factor 
quality, and the human characteris- 
tic reaching out for something bet- 
ter, with which improve our prod- 
ucts. subscribe the underlying prin- 
ciples frugality, thrift, and integrity 
enterprise which have developed our 
way life this continent—prin- 
ciples which have never been repudiated 
have never failed meet competi- 
tive challenge. 

hope see and meet personally all 
our fine members who can with 
our 9th National Meeting 
Seattle, Washington, June 

President 


Buy Your FPRS Badge Now 


FPRS lapel pin will identify you 
active supporter wood industry 
research and progress. These attractive 
green and gold pins are available for 
cents each, with framable 
FPRS membership certificate. Send or- 
der Executive Secretary, Box 2010, 
University Station, Madison Wis. 
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THIS BEAUTIFUL GOLD FINISH LAPEL 
PIN YOURS FOR ONLY 75¢ 
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bearing 


fully enclosed and 


You can lubricate the bearings without 
dismantling the motor. Pipe-tapped holes 
the bearing housings two points pro- 
vide both means for inserting new grease 
and means flushing out old grease. 


Look for the extra bolts the end housing 
the sign greater value. Ask your Allis- 
Chalmers representative Authorized Distribu- 
tor show you cutaway section this mainte- 
nance-cutting design. write Allis-Chalmers, 
Milwaukee Wisconsin, for Bulletin 51B6210. 


A-4608 


ALLIS-CHAL 


otected 


The bearing cap held tightly place 


against the inner face the bearing enclo- 
sure. This cap, with its close running clear- 
ances, keeps grease from the interior the 
motor retains ample supply within 
the bearing enclosure... protects the grease 
and the bearing against contamination from 
dirt and moisture. 

the outer side the bearing, double 
labyrinth seals keep grease in, also keep 
dirt out. What’s more, large grease reser- 
voirs act additional dirt traps, 


easy grease 
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Employment Our Business 


NEWELL NORTON 


Chairman, FPRS Employment Committee 


HE, FOREST PRODUCTS RESEARCH SOCIETY definitely 
the employment business. The Society activating 
strong placement program which will better serve the forest 
products industries two ways: first, aiding employers 
locating personnel, and second, assisting 
job seekers finding suitable positions industry. 

aid the Placement Service this work, national com- 
six men has been appointed. Similar committees are 
also planned the Regional and Sectional levels. fact, 
some Sections, employment programs are already progress. 

While the Employment Committee well aware that 
has assumed major responsibility involving plenty hard 
work, also firmly believes that the task ahead worth the 
effort. The Committee’s major concern that the Placement 
Service developed its maximum capacity for service. 
The role the Placement Service should become impor- 
tant that the first place thought industry seeking 
personnel and individuals looking for employment. Such 
service will benefit the entire membership the Society 
and will much promote its growth. 


Cooperation Needed 


However, this objective attained, the patience 
and cooperation the entire membership the Society 
necessity. project this nature must organized care- 
fully avoid both duplication effort and overtaxing pres- 
ent facilities. Therefore, accent this year has been placed 
organization. 

Opportunities for employment established industries 
develop many ways. Key personnel administration, pro- 
duction, development and sales retire leave the firm for 
other reasons. Often the vacancy thus created can filled 
promotion within the ranks the organization. Just 
often however, the firm must seek elsewhere for the needed 
replacement. 

New products and new techniques also create opportuni- 
ties for employment, either directly indirectly, both 
established firms and new ones, the other hand, there 
always group competent and experienced men who 
secking new employment opportunities order im- 
their position for other reasons often beyond their 
control. Bringing industry and these men together is, 
course, major function the Placement Service. 

Important this function is, however, the Placement 
Service has another equal—if not more—weight. That 
the placement college graduates the forest products 
industries, educator who has heavy stake this 
matter, the temptation take this opportunity discuss the 
trials and tribulations building and administering collegi- 
ate educational programs aimed fulfilling the needs the 
industries indeed Fortunately for 
the reader, the case for the educator has been ably stated 
the two articles Dr. Panshin, Chairman the FPRS 
Education Committee, appearing the February issue the 

The Author, Dr. Newell Norton, Head, Department Wood 
Utilization, Pennsylvania State University. received Ph.B. degree from 

town University, M.F. from Yale School Forestry, Ph.D. from Uni- 
versity Michigan. Dr. Norton has more than years’ experience 
products and including service the Forest 
Products Laboratory, wood technology consultant industry, 
and research the University Michigan and Penn State. 


FORS Northeast Section Board Member and Co-Chairman Educa- 
tion Committee Northeast Section. 
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GUEST EDITORIAL 


JOURNAL. The fact that representatives 
industry and education can gather about the table and dis- 
cuss the mutual problem industrial training itself 
encouraging sign. 

Nevertheless, for the record, does appear necessary 
restate few obvious facts. the forest products industries 
are maintain their existence future menaced 
dwindling supplies high-quality raw materials and ever 
increasing competition from substitutes actively promoted 
energetic sales departments, research and development pro- 
grams are absolute must. Such programs require tech- 
nically skilled men not only the laboratories but also 
other departments the business. The only ultimate source 
adequate supply such men the educational 
institutions. 


the forest products industries are acquire their quota 
talent, they must willing meet the competition 
the necessary wage level. Until such time that this gen- 
erally the case, the forest products industries will not get 
either the quality quantity young men needs. While 
readily admitting that present curricula wood utilization, 
forest products, whatever one wishes call them, are 
means perfect, examination the record shows that the 
majority the graduates such programs are doing very 
satisfactory job industry. 


has been suggested that the dissatisfaction with college- 
trained men now expressed some segments industry 
much less real than would seem. very possible that 
the educational institutions have lacked adequate sales 
campaign far their own products are concerned. so, 
the present activities the FPRS Education Committee should 
much remedy the situation. this work, the Education 
Committee will have the full cooperation the Employment 
Committee, for the problems concerned with the training and 
placement college men are interrelated that they can- 
not separated entirely. the final analysis, the success 
any industrial professional educational program meas- 
ured the acceptance its graduates the group serves. 

While the placement experienced personnel and recent 
college graduates permanent positions must given pri- 
ority the work the Placement Service and the Employ- 
ment Committee, assistance will also available for college 
students seeking summer work the forest products indus- 
tries. this activity, FPRS will cooperate with the Society 
American Foresters and the National Lumber Manufac- 
turers Association, However, the wholehearted help in- 
dustry necessary requirement make this program 
success. 

The lack experience the part the college graduate 
has been one the major complaints employers. 
While this criticism may justified, real work experience 
the factory floor one phase the students’ education 
that the schools are not equipped give. such experience 
deemed desirable—and most educators agree with employ- 
that is—the forest products industries must assume the 
obligation supplying it. While immediate returns the 
employer from summer employment may meager non- 
existent, especially the student rotated through the vari- 
investment the future the industry. 


31-A 


j 
* : 
4 
ae, 
3 4 
7 


32-A 


KOPPERS 


Laminated 
with 

Adhesive 


tit 


“Penacolite” Adhesives were spec- 
ified for this lineman’s platform 
Bodendieck Tool Company 
Taylorsville, Illinois veteran 
suppliers the utility field be- 
cause the strength the platform 
has constant despite long ex- 
posure varying weather condi- 
tions. Rain, humidity, high «nd 
low temperatures will not weaken 
“Penacolite” bonds. 

Laminating with 
Adhesives provides bonds 
strong the woods they join with- 
out adding appreciable weight. 
This platform constructed 
thick plies spruce 
weighs only pounds, yet has 
high breaking load capacity. 

“Penacolite” Adhesives are easy 
use and cure few 
hours room temperature (70°) 
just few minutes when ac- 
celerated heat. you would 
like additional information 
this Koppers product, write for 
our free, illustrated booklet 
“Penacolite” Adhesives. 


KOPPERS COMPANY, INC. 


Chemical Division, Dept. FPJ-45 
Koppers Pittsburgh 19, Pennsylvania 


PENACOLITE® RESORCINOL ADHESIVES 


The original waterproof, room-temperature-setting adhesives 
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Some Potentialities Overlaid Lumber: 


Forest Products Forest Service, Department Agriculture 


Describes exploratory research determine physical properties 
lumber overlaid with resin-impregnated paper. Discusses possible 
uses, advantages, disadvantages, and future outlook for overlaid 


lumber competitive product. 


Foreword 


HALL 
Director, Forest Products Laboratory 


This publication progress report 
research under way, not completed 
research. However, the subject 
such current interest and has aroused 
much correspondence and discussion 
that have felt desirable bring 
together here our results date, or- 
der that interested individuals and 
firms may utilize them related 
research and development. 


Introduction 


OW-GRADE LUMBER MASKED with 
paper overlay showing real prom- 
ise siding material tests the 
Forest Products Laboratory. 
Speculation the possibility 
using overlays 
solid wood was natural outgrowth 
the success these overlays ply- 
wood and veneer. Overlaid plywood 
now accepted material for such ap- 
plications exteriors prefabricated 
houses and concrete forms, and over- 
laid veneer excellent for 
containers. But could paper overlay 
possibly expected withstand the 
stresses developed during shrinking and 
swelling thick lumber core? Could 
unsightly defects, such knots, pitch 
pockets, and splits, permanently 
masked? Could paper overlay restrain 
swelling and shrinking lumber across 
the grain the wood? These are few 


tion with the University Wisconsin. 


The Authors: Bruce Heebink received B.S. 
mechanical engineering from University 
Wisconsin 1931. Engineer, was the 
FPL from 1934-38 and rejoined the Lab 
Lumber Millwork Co., Baldwin, 
and Research Products, 
Robert Seidl, Chemical Engineer 
Pulp and Paper Division, received B.S. from 
University Wisconsin 1941. was for- 
merly employed paper mills 
and Massachusetts, and Kentucky distillery. 
Don Laugnan, who holds B.S. chemis- 
try, Technologist the Section Painting 
and Finishing, Division Wood Preservation. 
Richard Blomquist head the Glues 
and Gluing Section, Division Wood Preserva- 
received B.A. from Coe College, M.S. 
and degrees from University 


the questions that have been an- 
swered, least part, exploratory 
work Forest Products Laboratory 
during the past years. 


This article will describe that ex- 
ploratory work and consider the poten- 
tialities paper overlaid lumber. 


Characteristics Overlay Sheets 


The idea overlaid lumber not 
new. 1932 researchers the Lab- 
oratory glued paper southern yellow 
pine effort improve its paint- 
holding Two kinds 
paper, thin tissue and 
fairly heavy kraft wrapping paper, were 
applied with water-resistant animal 
glue, the best available those days. 
Because these glues were not water- 
the paper eventually peeled off. 
The tests demonstrated, however, that 
paper could greatly improve the paint 
performance heavy softwoods with 
pronounced summerwood bands. 


The development synthetic resins 
and the outbreak World War 
stimulated renewed interest paper 
overlays. was during the war that 
resin-impregnated overlays for veneer 
and plywood were developed. 

For recent experiments overlaying 
lumber, papers previously developed 
the Forest Products Laboratory for use 
plywood were used. These papers 
are reasonably high strength whether 
wet dry. 

One paper was made from fairly 
well hydrated northern kraft pulp 
blended the beater with about 
per cent water-dispersible phenolic 
resin. Other papers were made 
similar pulp, but with the resin applied 
varying the blends fibers, pulp- 
ing processes, types resin, methods 
resin treatment, and degree cure 
the resin, the basic properties 
overlay papers can varied consid- 
erably. 

Overlay papers for lumber should 
probably high tensile strength 
restrain the swelling wood when 
exposed moisture. the other 
hand, may equally important that 
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the paper have degree extensibility 
that will permit stretched with- 
out rupture the lumber increases 
width due moisture increase. 
wood shrinks upon drying, the paper 
must resist compressive stresses, 
least permit itself compressed 
without developing unsightly buckles. 

Early experiments indicated that ten- 
sile failure the overlay was not 
serious problem, but that buckling 
the paper upon drying the wood was 
greater problem. The resin adds ten- 
sile strength paper, especially the 
wet condition, but ordinarily the ten- 
sile strength paper considerably 
higher than its compressive strength. 
The compressive stresses the overlay 
could probably kept minimum 
applying the overlay while the wood 
very low moisture content. 

The predominant requirements for 
strength overlay papers are obscure 
this time, but they are being studied. 
However, reasonable assume 
that the elastic properties paper 
well its ultimate properties both 
tension and compression are fundamen- 
tal its performance overlay. 


Maximum Strength 


Paper, like wood, has predominant 
direction, but lesser degree. 
The degree anisotropy can con- 
trolled within limits develop maxi- 
mum strength the direction needed. 
Ordinarily, paper can stretched fur- 
ther without rupture its 
strength greater the machine di- 
rection. These characteristics can either 
utilized proper orientation pa- 
per grain wood grain, altered 
the papermaking operation. 

overlay should not only 
uated for strength and elastic properties, 
but also for its ability mask defects 
and its scuff and dent resistance. Ma- 
chining characteristics should also 
studied indications are that papers with 
appreciable amounts resin will cut 
clean, with little chipping 
the paper. 


Although the overlay requirements 
for lumber are not yet well defined, the 
fiber-resin combinations 
and probable that the needs for 
specific overlay can met properly 
blending the com- 
ponents. 


General Description Overlaid 
Lumber 


The overlaid lumber used most 
the exploratory tests the Forest Prod- 
ucts Laboratory consisted No. com- 
mon white pine, thick, overlaid 
both sides with resin-impregnated 
kraft sheet about 0.015 0.020 inch 
Open defects such knotholes 
were either eliminated plugged. 

The overlay sheet contained about 
percent water-dispersible phe- 
nolic resin added the beater and was 
fully cured before being applied the 
lumber. The overlay was bonded the 
lumber base (paper grain parallel 
wood grain) cold press using typ- 
acid-cat- 
alyzed phenol-resin woodworking glue 
pressure about 100 pounds per 
square inch maintained for hours 
70° 80° 

some cases the procedure was 
varied material for 
specific experiments; for example, some 
overlaid test pieces were made with the 
predominant fiber direction the pa- 
per right angle the grain the 
wood, with other glue formulations, 
with other species, and with different 
grain patterns the lumber base. 

Overlays mentioned this article fit 
the general description unless otherwise 
noted. 


Properties Overlaid Lumber 


Masking Defects: The most ob- 
vious advantage paper overlay 
its ability mask unsightly defects, 
such knots, pitch pockets, and splits, 
low-grade lumber. The resulting 
overlaid lumber may suitable for 
many uses that now require high- 
quality, clear material. Some wood that 
now left the forest relegated 
the scrap heap could thus con- 
verted into high-value products with 
superior surface characteristics. 

During the summer 1952 the 
Forest Products Laboratory, after ex- 
ploratory tests samples, pre- 
pared about 100 square feet wide 
overlaid lumber siding, similar pat- 
tern wide, edge-grain redwood 
siding. 

This material was exposed Sep- 
tember 1952 both sides standard 
section the exposure 
fence Madison, Wis., along with 
similar panel high-grade edge-grain 
redwood siding, and panel No. 
pine boards (similar the cores the 
overlaid siding) (Fig. 1). Each panel 
was divided vertically the center; 
one half was painted with white lead 
house paint and the other half with 
typical titanium-lead-zinc paint. 

After over two years exposure, 
none the defects the base material 
the overlaid siding are visible. There 


Fig. 1.—Weathering exposure overlaid 
lumber siding (center), with control panels 
redwood (left) and No. 
common boards (right). 


apparent difference between the 
painted surfaces the redwood and 
the overlaid pine. However, the pine 
panel without the overlay badly 
need repairing hide the defects. 

the summer similar 
siding material was prepared but the 
type and composition the overlay 
sheets was varied. This material was 
installed the east side addi- 
tion one the Forest Products Lab- 
oratory buildings November 1953, 
and was exposed throughout the winter 
without being painted. the spring 
1954 was excellent condition. 
was then painted with two coats 
tinted white lead house paint. This 
siding will examined periodically 
see there any variation the per- 
formance the different types 
overlay sheets. 


Additional overlaid material approxi- 
mately feet wide and feet long was 
fabricated with commercial overlay 
sheet normally used plywood (Fig. 
2). Some panels were fabricated with 
phenolresin glue suitable for exterior 
exposure and others with typical 
interior-type adhesive. 


Several strips about inches wide 
were ripped from these panels and in- 
stalled October 1954 facia the 
south side new home the Mad- 
ison area, where they will exposed 
severe moisture and weather condi- 
tions. Boards approximately inches 
wide were used shelving the same 
both these applications the 
boards went through normal machining 
enced sawing, jointing, mitering, 
nailing. 

Only few failures overlay sheets 
have been observed date. These were 
trimmings from the original siding 
that had been left unpainted and ex- 
posed the weather for about two 
years and pine panels overlaid with 
paper designed for use plywood. 
The failures each case were over 
checks sound knots under the over- 
lays, where the stresses were undoubt- 


edly very severe. They appeared 
hairline checks the overlay, and 
case were associated with delam- 
ination. 


Dimensional 
shrinking and swelling flat grain 
white pine was reduced per 
cent resin-impregnated overlay 
tests the Forest Products Laboratory. 
The overlay paper alone was exposed 
moisture changes from ovendry 
soaked conditions and found 
1.7 per cent the cross-machine direc- 
tion, compared average values 
2.3 per cent for edge-grain, and 6.0 
for flat-grain white pine. This would 
indicate that the dimensional restraint 
imposed overlay would probably 
depend somewhat upon the relative 
difference swelling values 
the overlay paper and the base 
being greater flat-grained lumber 
than edge-grained lumber the 


Another factor that undoubtedly in- 
fluences the dimensional changes 
overlaid lumber the severity the 
stresses developed the lumber at- 
tempts shrink and swell. These 
stresses will vary with the species, grain 
pattern, thickness, and density. 
severe test the strength and stabiliz- 
ing effect overlay, 34-inch, 
clear, flat-grain white oak board 
about per cent moisture content was 
overlaid both sides with typical 
overlay paper, cut into sections, and ex- 
posed soaking and oven drying. 
the assumption that the stresses this 
test would severe enough rupture 
the overlay sheet, portion the board 
was overlaid with sheets each side 
and similarly exposed. The specimens 
after soaking and over drying are 
shown Figure 


this test single overlay sheet 
reduced swelling per cent, and 
two sheets reduced per cent 
compared the unoverlaid controls. 
The overlay did not rupture 
when the moisture content the speci- 
ment changed from per cent the 
soaked condition. this the over- 
lay had stretch about per cent, con- 
siderably more than the maximum 
stretch that the wet overlay paper alone 
exhibits test. 

Compressive stresses set 
wood core shrinks may prove 
more problem than tensile 
The single overlay sheets the 
laid oak specimens described above de- 
veloped minute compression 
wrinkles the wood shrank (Fig. 4), 
spite the fact that the 
dimension was only about per cent. 
This particular resin-impregnated 
lay sheet appeared remarkably 
rupture when being stretched the 
wet condition, but unfortunately, 
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Fig. 3.—End-matched transverse sections from 6-inch wide 


Fig. 2.—A 8-foot edge-glued No. common white pine 
board (left), and the same type material after overlaying with 
resin-impregnated paper (right). 


flat-grain white oak board (specific gravity 0.70) after exposure 
oven-dry and soaked conditions, showing amount dimensional 
change and amount restraint effected the overlays. The pair 
the left are unoverlaid controls, those the center have one 
sheet resin-impregnated paper each surface, and the pair 
the right have two sheets the same paper each surface. 
Note lack tension failures the soaked overlaid sections. 


cally sensitive compression. This sug- 
gests applying the overlay lumber 
lower moisture content reduce the 
compression stresses the overlay re- 
sulting from drying the lumber. 


Cupping Tendencies: The cupping 
tendencies overlaid lumber may 
greater less than those regular 
lumber, depending upon the type 
exposure. exceedingly strong and 
overlay produces somewhat more 
tendency cup when overlaid 
boards change moisture content from 
about per cent the soaked condi- 
tion. However, only one side the 
material exposed high humidity 
condition, the overlaid material remains 


considerably flatter than the regular 
lumber. 


Figure shows the difference 
cupping between ordinary flat-grain 
pine board and end-matched over- 
laid specimen taken from the same 
board. Both pieces were exposed 
relative humidity about per cent 
one side and per cent the 
other. Many typical exposures for lum- 
ber, such siding and facia for 
may this unbalanced type. 
One side flat-grain board might 
its natural tendency 
cup. few exploratory tests 


Fig. 4.—A transverse section from 6-inch wide white oak 
board overlaid with one sheet resin-impregnated paper each 
side, showing compression failures the paper after oven-drying 
the specimen from original moisture content about per cent. 


grain southern yellow pine, however, 
the restraint offered overlay only 
0.006 inch thick more than balanced 
the natural tendency cup. result, 
the pieces cupped due the restraint 
the one side, thus em- 


phasizing the need balanced con- 
struction. 


Stiffness Across the Grain: 
Matched specimens overlaid and un- 
overlaid nominal 1-inch boards 
were tested static bending across the 
grain. The overlay increased the strength 
the material about 130 per cent 
when the grain the overlay was 
the same direction the grain the 
wood; increased the strength about 
230 per cent when the grain the 
overlay was right angles the grain 
the wood. Stiffness was increased 
similar percentages. 

Toughness tests similar material 
showed increase about per 
cent for the parallel and 100 per cent 
for the cross laminated 
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Fig. 5.—Matched transverse sections taken 
from 12-inch wide flat-grain white pine 
board, the left section being 
(controi) and the right section overlaid with 
after both pieces have been exposed 
high humidity one side only. 
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Although splitting tests have been 
made, these results indicate that split- 
ting resistance would considerably 
enhanced paper overlay. 

Painting Characteristics: The For- 
est Products Laboratory has had more 
than years experience with the 
painting characteristics paper-over- 
laid plywood, and the basic principles 
apply equally well paper-overlaid 
lumber. Resin-impregnated paper pro- 
vides substitute surface uniform 
texture, with paint retention properties 
good those the most desirable 
soft-woods. The overlay covers trouble- 
some summerwood bands, reduces 
checking, and permits the use the 


af 


Fig. test panels 
Weatherometer for preliminary comparison 
different adhesives for bonding paper 
overlays lumber. repeating cycle 
minutes water spray followed 102 min- 
utes drying, with 
radiation, was used. 


lower grades lumber that normally 
not hold paint well. 

Paper overlays with resin content 
per cent less are commonly 
called masking overlays. They are 
porous and tend absorb paint oils. 
High-resin overlays (up about 
per cent), the other hand, are essen- 
tially impervious paint oils. Differ- 
ent types paint primers are required 
for these two widely different types 
overlays, but both show good paint 
retention, far superior the heavier 
softwoods. 

Medium-density, low-resin 
overlays are especially suitable for lum- 
ber because they are less expensive 
than high-density, high-resin overlays 
and more effective job mask- 
ing defects. Because they tend ab- 
sorb paint oils, however, paint primers 
objectionably under the brush, 
soak into the paper too fast, and leave 
unsightly lap marks. These difficulties 
can overcome coating the over- 
lay with carboxymethyl 
polyvinyl acetate. Small amounts 
coating—as little pound per thou- 
sand square feet—can markedly affect 
paint absorption. experimental pa- 
pers this coating was applied continu- 
ously one side only the treated 
paper the size press the paper 
machine. 

Paper overlays may, course, 
colored minimize the need for paint- 
ing, least permit delay paint- 
ing. might also feasible deposit 
small amount wax rosin with 
the pulp furnish control the absorp- 
tion water the overlay, coat 
the paper with small amounts water 
repellent 
tives reduce movement water 


Fig. 7.—Condition representative 11-inch test panels after hours 
Weatherometer. control without overlays; room-temperature phenol resin; same 
but cured 240° F.; and rubber-base pressed momentarily room temperature (note 
wrinkling and blisters); cured 240° F.; rubber-base adhesive pressed 


momentarily 240° 


100 


ible and would distinct aid 
masking. 


Bonding Techniques 


Limited tests indicate that variety 
conventional woodworking glues and 
gluing procedures can used for 
ing overlays pine lumber cores. The 
results reported here were based 
panels which overlays were bonded 
lumber cores with acid-catalyzed 
phenol-resin glue and pressed for 
hours room temperature. This same 
glue gave satisfactory bonds within 
few minutes when cured hot press 
240° F.; however, extractives 
sound knots many softwoods tended 
bleed through the overlay and spoil 
the appearance the panel. 

Joints satisfactory appearance and 
initial dry joint qualify were obta ned 
with casein, polyvinyl-resin emulsion, 
hot- and cold-pressed urea-resin, and 
resorcinol-resin glues. these tests the 
core was white pine and the 
was bonded with the machine 
tion right angles the grain the 
core. During high-humidity exposure, 
overlays glued with these glues gen- 
erally had the same stabilizing effect 
those glued with phenol-resin gluc, but 
the overlays glued with casein and 
polyvinyl-resin 
after few days soaking water. 

All these room-temperature-sctting 
would require excessively long 
pressure periods, although this could 
shortened only few minutes with 
the thermosetting resin glues hot 
press could used. For this reason, 
exploratory tests were made with three 
solvent-base rubber adhesives, such 
are used for bonding plastic laminates 
wood room temperature. 

The results were promising and sug- 
gest the feasibility continuous bond- 
ing processes involving rapid spreading 
the adhesive, drying tunnel drier 
remove most the solvent, then 
joining the overlay and the wood 
faces rapidly while the adhesive layer 
still hot running them through 
series cooler rolls bond the ad- 
hesive layer. Such process would 
particularly interesting for overlaying 
uneven wood surfaces, such the 
faces drop siding. 

Preliminary tests these 
adhesives well the conventional 
woodworking glues were made 
Weatherometer (Fig. using 
spray-drying cycle, with 
light radiation, produce and 
shrinking the materials. Some 
these rubber-base adhesives, well 
the polyvinyl-resin emulsion 
peared too elastic adequately 
restrain the lumber cores this 
posure; they permitted excessive inde- 
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pendent swelling and shrinking the 
paper and wood without actual joint 
separation. This weakness the rub- 
ber-base adhesives could probably 
minimized eliminated modifying 
the adhesives, perhaps adding some 
phenol resin, modifying the bond- 
ing procedure insure more complete 
removal solvents. 


Figure shows the appearance 
test panels made with several typical 
glues after hours the Weatherom- 
eter. This treatment was severe enough 
severely check and cup the pine lum- 
ber cores. The only delamination noted 
these panels was those made with 
two rubber-base adhesives pressed 
room temperature (panels and E). 
Face blisters appeared these panels. 
similar rubber-base adhesive panel 
which was sprayed and air dried and 
then pressed hot, showed 
delamination. 


Discussion 


Some the potential advantages 
overlaid lumber have been discussed 
some detail; but there are certain in- 
herent disadvantages that should also 
considered. For example, defects 
the lumber core, completely hidden 
the overlay, may occasionally cause 
difficulty nailing driving fasteners. 

Because overlaid lumber multi- 
ply construction, similar plywood, 
cannot resawed reduced thick- 
ness planing without disturbing the 
stress balance the board. Its useful- 
ness may therefore limited primarily 
specific products that need resaw- 


ing planing after they leave the 
factory. 


Small siding panels overlaid with 
typical masking overlay (resin content 
tendency wick the lap when 
sprayed with water. These same tests 
showed, however, that this tendency 
can stopped good water- 
repellent treatment the overlap. 

the basis the evidence now 
available, the future paper overlaid 
lumber looks bright. Much 
search needed the technical as- 
pects producing overlaid lumber, but 
present limitations its use are pri- 
marily economic. One question that re- 
mains, for example: “Is the price dif- 
ference between clear board and 
No. common board great enough 
that profitable plug knot holes 
and apply overlay the poorer 
The answer depends upon 
the size the operation, among other 
large scale may not profitable 
smaller scale. 

Siding potential large-scale usc 
for overlaid lumber. The siding could 
made variety patterns using 
species not normally used for siding 
because dimensional instability 
poor paintability. Hardwoods such 
aspen and cottonwood might con- 
sidered nominal 1-inch thickness, 
and oak even hickory reduced 
thickness. 

Among the other potential uses for 
overlaid lumber are boards for exterior 
house trim, signboards, and such in- 
terior applications cabinet partitions, 
shelving, and paneling. The 
could either machined specific 
patterns produced wide panels 
cut the job. 


the long run the greatest value 
paper-overlaid lumber may lie its 
effect upon our forests. can con- 
tribute much good forestry making 
cull trees and little-used species worth 
the cost getting them out the way 
that better trees can grow maturity. 
The ultimate result may that our 
stocks better wood will again 
become plentiful. 


Conclusions 


Resin impregnated papers when 
bonded the surface lumber can 
effectively mask sound defects the 
base wood and reduce the swelling 
board upon exposure moisture. Di- 
mensional restraint dependent upon 
the type overlay and also the 
species wood and its position the 
log (i.e. flat grain edge-grain). 

Results are likely depend upon the 
wood species, and especially the density 
the base wood. Restraint swelling 
more difficult for higher density 
woods. 


Performance painted overlaid pine 
boards during two years outdoor ex- 
posure excellent. The overlay paper 
provides good base for painting. 
Paint absorption can controlled 
applying surface coatings the exposed 
side the paper. 

With continued research the 
variables, present not fully under- 
stood nor evaluated, the future over- 
laid lumber competitive product 
looks bright. The emphasis future 
work should toward utilizing lower 
grade wood and species with low paint- 
ability ratings. 


How Can Progressive Research and Development 


Aid the Lumber Industry? 


PANEL DISCUSSION, PACIFIC NORTHWEST SECTION, FPRS, OCT. 25, 1954 


The lumber industry faced with problems material han- 
dling, production, eng:neering, equipment, and marketing. Panel 
discusses the problems and how research and development can help 


solve them. 


THE LUMBER INDUS- 

were discussed panel rep- 
cross-section the industry 
meeting the Pacific Northwest 
Section, FPRS, Oct. 25, 1954, Cor- 
Ore. The discussion moderator 
was John Grantham, Managing Di- 
Oregon Forest Products Labora- 
tory, Corvallis. 


some FPRS that were not 
close enough the lumber industry; 
that have too few representatives 
the lumber industry our Society. 
fine representation the industry here. 
These men will bring you their observa- 
tions, based long experience, how 
progressive research and development 
can aid the industry. 
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Problems Large Mills 


Jack Dixon (Prod. Supt., 
Kelly Lbr. Co., Springfield, Ore.): 
Production problems, whether the mill 
large small, are much the same. 

During the latter part 1953, 
Lumber Company, se- 
lected our forests unit timber 
believed fair example the 
timber this area. The area was meas- 
ured, the logs were scaled before fall- 
ing, after falling and bucking, after 
logging, the pond (Columbia River 
Bureau scale), and finally when they 
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reached the deck the sawmill. 217 
logs were brought the pond; after 
bucking there were 247 sawed 
the mill. The average net scale before 
bucking was 813 board feet per log, 
after bucking the average net scale was 
714 board feet per log. 

The process lumber manufacture 
involves numerous decisions, starting 
the woods and carrying through the en- 
tire The necessity for rapid 
decisions begins when the log placed 
the carriage. that time the human 
decision becomes emphatic. That deci- 
sion does not, course, bear direct 
relationship the individual piece 
board eventually emerges from the 
sawmill. But the quality 
lumber produced from the log de- 
pendent upon the decisions made that 
point. 

The material progresses the gang 
edger, trimmers, re-saws, pony edger, 
and pony trimmer. each these 
machines the lumber subjected in- 
spection and human decisions em- 
ployes. Now the astounding thing 
that reducing 247 logs planks, 
timbers, clear strips, etc., produced 
17,281 pieces. the average, each 
piece lumber passed review before 
less than ten sets eyes, whose 
duties were determine what kind, 
what type, what size, what length 
lumber should produced. That means 
less than 172,000 decisions were 
made connection with that lumber. 

Bearing this mind, submit that 
one the principal production prob- 
lems sawmills has always been the 
human element. 


Problems Small Mills 


Ray Swanson (Manager, Swanson 
Brothers Lbr. Co., Noti, Ore.): 
small mills, well large mills, the 
problems begin the woods. small 
mills the sorting facilities are more 
limited than they are the large mills. 
Therefore, more important that 
logs cut fit the type orders that 
the mill has. 

The value any tree improved 
you can take short log from the butt. 
eight-foot cut from the butt big 
log might make peeler block 
might suitable for studs when the 
butt the tree contains distorted grain. 
Although distorted grain not desir- 
able, accepted studs. The prac- 
tice confining distorted grain 
short butt log will improve measurably 
the value the remainder the tree. 

Good equipment will cure many 
the production problems the saw- 
mill proper. Every small mill could 
benefit improving sorting equipment 
practices. Due the small volume 
production, the number 
that can made limited. 
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The small mill can afford only 
many men the green chain and 
impractical lengthen the green chain 
beyond certain point because each 
man can cover only much ground. 
some method could devised 
that sorting were concentrated 
smaller area, the mill could cut down 
its man power and increase the 
productivity the log. 


Another problem encountered 
small mill degrade due discolora- 
tion and end-checking. Because the 
low volume cut small mill, takes 
longer accumulate order and the 
are increased. 

Our mill still has many problems 
connection with the utilization mill 
residues. Some short lengths are sold 
firm that makes highway stakes; some 
short lengths firm that makes 
pallets. Sawdust used for fuel and 
area who use for mulching litter 
for livestock and poultry. 

Our slabs and edgings are used prin- 
cipally for fuel, although some the 
edgings are sorted out and sold 
handle manufacturer. Some the bark- 
free material sold central chip- 
ping plant for pulp production. Despite 
this, feel that the small mill more than 
the large mill need technical 
assistance the utilization residue 
material. 


Pine Production and Seasoning 


Hans Slagsvold (Kiln Supt., Brooks 
Scanlon Lbr. Co., Bend, Ore.): Bas- 
ically, the lumber production problems 
are somewhat alike all species 
wood, but there are specific problems 
connected with each. These problems 
reach all the way from the forest 
the boxcar and each problem cer- 
tain extent ties with others, often 
one causing another. 

This brief discussion concerns gen- 
eral terms what may found all 
mills greater lesser degree. 

Presently, and for number years 
past, much salvage logging dead 
and down timber has 
smaller logs are brought the mills 
and species trees that years ago were 
left the woods are now logged and 
sawn into lumber. well that this 
done and the sawmill operations are 
making the best it. 

order that mills may operate the 
year around, has become common 
practice logs. Freshly 
sawn logs present the least problem 
waste, degrade, and generally high 
quality lumber. Old logs, perhaps 
season-checked and stained, present 
problem both the sawmill, where 
much waste occurs, and also the 
kilns, where pine lumber has tendency 


when manufactured 
from old, sour logs. Researchers are 
working better preserve 

What does the man outside the saw- 
mill expect get the way 
lumber 


Lumber well manufactured uni- 
form size thickness, width, and 
length. 

Lumber the correct grade 
the various dimensions 
cordance with cutting instructions 
and proper cutting procedure. 

Lumber that properly balanced 
(the pith centered the cant). 
The heartwood should centered 
and the knots equally distributed. 
This has especially beneficial cf- 
fect seasoning, because lumber 
sawn will develop stresses 
lesser degree. 

Lumber produced that 
knots are small and few for 
ter grade Common and show- 
ing high quality any grade. 
This course indicates more 
turning the logs and 
cants, particularly coarser logs. 

Select lumber the highest qual- 
ity and full length, all pos- 
sible. This means 
sawing. 

Lumber good condition, free 
from gouges This 
means careful handling and ma- 
chinery good condition. 


plant can turn out what the ideal- 
ist expects get, but all operations 
should strive achieve something near 
perfect, with perhaps certain toler- 
ance. Say, for example, that 
per cent should within 1/32 inch 
correct dimensions. What would nec- 
essary reach such goal? 

First, must have the best machin- 
ery—strong and rigid with the fewest 
possible moving parts and manufactured 
for the purpose intended. 

Next, such machinery must kept 
the best working order. This 
that not sufficient replace part 
when broken, but that same part 
should have been replaced when 
became worn, loose, showed play. 

This points the need for preventa- 
tive maintenance and such maintenance 
effective. 


Quality Products 


utmost importance the 
tion the saws the way filing, 
tension, tooth-space, shape the 
gauge saw, and speed the 
mill, etc. There seem many 
ferences opinion these various 
points, though there must 
way for each kind wood and for 


APRIL, 1955 


| 
| 
} 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 


different seasons. Then, when every- 
thing the best condition for 
him, the sawyer takes over and the 
key man must turn out lumber high 
quality, consistent with the policy and 
practice under which works. 

log properly sawn, the lum- 
ber easier handle and process 
everyone beyond the headrig and 
quality product assured. Well-cut 
lumber makes for better stacking for the 
dry kilns, less sticker breakage, and 
better chance for good, even drying. 
Thick and thin lumber will cause the 
thinner pieces lumber cup and 
this turn will cause 
“roller-check” the planer with ac- 
companying heavy degrade 
Excessive variation sawing causes 
much loss wood because thin pieces 
must surfaced the next lower 
thickness and thick pieces require 
unnecessarily heavy cut. 


Cooperation Answer 


These matters are mentioned 
introduction the following problems 
put the form questions. Such 
questions may best answered 
friendly, helpful cooperation between 
those the field research and the 
men engaged the actual process 
manufacture. 


Are stressing quantity produc- 
tion too much? 


Should get the habit 
speaking high quality produc- 
tion rather than just production 

good business pit one 
sawyer against another for quan- 
tity production, and should not 
quality first and quantity 
ast? 


Has sawmill machinery been de- 
signed primarily for high produc- 
tion with lesser thought 
quality production? 


high-priced logs, even with high 
production costs, and emphasize 
quantity production without in- 
sisting that quality product 
turned 


the producer right producing 
lumber fill orders accordance 
consumer wishes only, though 
this may contrary good 
manufacturing practices, should 
selling also consumer 
education that would convey un- 
derstanding production prob- 
lems and the need for careful 
sawing practices, with the thought 
disposing the lumber cut 
under best production 
and conservation needs? 

Opinion taper sawing. this 
matter for the researcher? 


The filing and putting 
saws, being important and with 
differences opinions, doubt 
requires research and study. 

Preventative maintenance must 
partly answer better lumber 
well cut down lost 
time all parts operation. 

10. Research now being conducted 
various places the country, in- 
cluding the work that being 
done Corvallis the Oregon 
Forest Products Laboratory, indi- 
cates the importance proper 
seasoning lumber and that 
ever bringing better results and 
help the industry. 

drying, study should made 
ascertain what kinds stickers 
may best suited endurance 
qualities when using automatic 
stacking and unstacking machin- 
ery. Also, what material will re- 
main straight use. 

12. There definite need for equip- 
ment enable the operators 
handle small logs economically. 
Can researchers aid this prob- 
lem? 


conclusion, each individual 
lumber business how 
manufactures lumber, but when 
poor quality lumber put the 
market, has tendency react un- 
favorably the lumber business 
whole. the lumber business get- 
ting more and more competitive, be- 
hooves ever watchful for the 
things that make for better quality and 
usefulness for our product. 

Let try transform the lumber 
manufacturing processes from the most 
crude something more precise, 
all possible. Research play 
prominent part such transformation. 
This idle dream—it can done. 


Plant Engineering Problems 


Steve Batori (Engineering 
Giustina Bros. Lbr. Co., Eugene, Ore.): 
Progressive and development 
with respect plant engineering prob- 
lems can aid the lumber industry the 
same fashion that research and develop- 
ment aids the industry the fields 
production and marketing—by making 
possible fuller utilization the raw 
materials, production better quality 
product, and more economical produc- 
tion. The latter refers both more 
production per man-hour labor ex- 
pended and minimum capital invest- 
ment per unit production. 

Differing each mill, course, 
plant engineering problems can include 
the problems incident mill design 
and layout before construction, the 
problems construction, the problems 
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arising the application good 
preventative maintenance 
program, and the problems the re- 
search program, however limited, that 
either develop ideas 
presented production personnel into 
useful products and methods de- 


termine that these ideas 
practical. 

Many problems are unique each 
situation each mill. these spe- 
cial problems answers must deter- 
mined local experimentation, and 
special research. Sometimes cut-and-try 
methods can lead solution short 
order. However, progressive research 
and development can immensely 
helpful the industry the problems 
tackled are those that are common 
wide segment the industry, and 
the results the research are expressed 
such manner that extrapolation and 
interpolation will enable the individual 
mill apply the results his own 
particular circumstances. 


are not 


Research Needed 


The following are some general 
problems that can made the subjects 
research and development. Research 
concerning these problems will show 
the need for development solutions 
and answers questions that have 
vexed everyone from time time. 


Materials handling the mill, 

especially with chains and belts. 

Mill lighting. 

On-the-job education mainte- 

nance personnel. 

Safety—with respect personal 

safety and fire. 

The general problem mechani- 
zation. 

Equipment obsolescence. 

Instrumentation. 

Record keeping and cost account- 
ing construction and mainte- 
nance projects. 

Power supply and generation. 


This list does not include all the 
plant engineering 
tered, and yet includes many which 
particular mills not face the 
moment. However, some time 
other, all mills have will 
principal problem, which that 
most effective utilization the raw 
materials and most economical produc- 
tion high quality product. 

Here are some particular questions 
would like see answered con- 
nection with the general problems listed 
above. 

Materials Handling: many mills 
the system that moves the log from the 
pond the mill, and the mill products 
through the mill the railroad car 
burner fuel bin necessary evil— 
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necessary because couldn’t with- 
out it, evil because expensive 
thing install, costly maintain, 
and expensive operate because 
fails plugs with refuse can cause 
mill down time. What chain best for 
particular purpose? How about its 
long term cost, initial cost plus 
maintenance cost? Certainly the chain 
salesman always know. How 
much drop should you have where one 
conveyor drops into 

While true that there avail- 
able considerable engineering informa- 
tion materials handling 
equipment, there little information 
concerning the handling wood prod- 
ucts specifically. 


Mill Lighting: Many mills are poorly 
illuminated, others are well lit. The cost 
good lighting includes fixture costs, 
wiring and circuit protection costs, 
transformer costs, and operating costs 
for power. not good business 
spend money without having some re- 
turn, tangible intangible. When you 
build mill, should you provide 
foot-candle illumination, 10, 
100? good business modernize 
your existing lighting system? Lighting 
science, not guessing contest. Will 
higher quality, lower accident rate, and 
improved worker morale more than off- 
set the increased cost better lighting 
What should your target, 


Planned Maintenance 


Education 
nel: mechanize mills, installing 
more complex machines electric 
and electronic equipment, realize 
the need for maintenance men in- 
creased ability and training. time 
goes on, have fewer production 
man-hours per thousand feet produc- 
tion, whether boards plywood, be- 
cause use more machines. However, 
must have the people maintain 
those machines. The electrician mill- 
wright becomes important cog 
the production scheme. should 
able school these men that main- 
tenance can planned instead being 


haphazard. 


Safety: How many safety devices can 
install and still maintain production 
schedules? the answer more devices, 
cation? Can afford have watch- 
man stand around for four hours where 
welding has been done, make cer- 
tain there will fire, can use 
some other method accomplish the 
same purpose? can achieve absolute 
safety shutting down the mill and 
not operating any machines. Unfor- 
tunately you cannot keep people busy 
that way. 
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Mechanization: what extent 
should one mechanize? Will the invest- 
ment machine pay off? For ex- 
ample, you can split lily pads with 
axe and wedges, you can spend $3- 
4,000 for mechanical splitter. Will 
you better job with the splitter? 
less cost? With less operator 

You can install automatic boiler con- 
trols hog fuel-fired boiler. Will 
you get better pressure control than 
with good manual control? Will the 
fireman able some other job 
while the boiler 
control 


Equipment Obsolescence: This prob- 
explanatory. Should keep old 
operating condition? will pay, 
terms increased production, better 
quality, and lower maintenance cost 
scrap and buy modern machine? 
practices play part 
this you depreciate 
machine you actually increase your 
depreciation reserve enable you 
buy new machine when the old one 
depreciated? 

Instrumentation: what extent 
instrumentation desirable? How far 
should you go? Will you make savings 
maintenance costs having meters 
that will tell you when conditions are 
abnormal? Who should watch these in- 
struments (such ammeters, tempera- 
ture gauges, and pressure gauges), the 
man? How will you teach operator 
watch his instruments and interpret 
their 

Record keeping: you really know 
how much cost install particular 
machine and keep operating? 
you have storeroom open that you 
cannot tell where your steel and valves 
and switches and motor starters are 
used? standard system mainte- 
nance cost accounts would help here. 
When you estimate the cost 
new project, how close your actual 
construction cost the estimate. 
high estimate almost bad too 
low estimate because will dis- 
courage projects that really have 
merit. 


Cost Important 


Power Supply and Generation: 
worthwhile generate your own 
electric power? What the break- 
even point with respect the size 
the generator? Would more 
desirable discard steam engines 
and put the kilns low pressure 
steam, thus doing away with the 
power plant boilers? produce 
more usable materials from what 
was once waste, these questions be- 


come more cogent. Too, the cost 
power plays important part 
the solution. 

These have been 
servations concerning some plant 
engineering problems. Always the 
thought uppermost has been 

the October 1954 issue 
“Western Industry” there ar- 
ticle with the title: 

Product Markets will 
grow but high costs will 
invite competition. 

lems will keep competitive. 


Sawmill Equipment 


Mater (Owner, Mater Ma- 
chine Works, Corvallis, Ore.): Ac- 
cording the findings 
Stanford Research Institute, 
prices will continue rise 
parison competing materials, and 
result lumber will continue 
lose part its market. Costs 
stumpage and logging 
tinue upward and probably those 
manufacturing and distribution too. 
The researchers estimate that 
1953 about per cent the po- 
tential demand housing was met 
competing materials. This may 
rise per cent 1975. 

This conclusion accurate unless 
things change the lumber indus- 
try. And things are changing the 
pose talk about the more obvious 
changes, such greater waste utili- 
zation the hardboard, plywood, 
and pulp plants. talking about 
lumber itself the 
comes out the sawmill 
manufacture. 

the four points mentioned 
the Stanford Report tending in- 
crease the price lumber and push 
still farther out the market, 
lumber production the problem 
that most easily solved the 
United States. Techniques are far 
advanced that competent engincer 
can readily adopt machinery and 
methods from other industries 
sawmill production. The key word 
adopted from production 
neering term, used large 
all over the country, and 
produced the sawmill per man 
per shift. 

With increased productivity, ‘he 
mill will stand better 
tive position due lower cost 
production. analysis ‘his 
sort, other industries have increased 
their production tremendously. Ma- 
chinery has been added such 
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extent that completely automatic 
plants have been built. There 
why automation should not 
industries. 

application this modern 
technology can best made the 
following steps: (1) productivity 
survey the plant. this survey, 
pick out the points where men are 
necessary and conversely the places 
where machinery can 
aid cheaper job. essential posi- 
tion point which man must 
make decision based the physi- 
cal appearance the log board. 
important remember that the 
term “physical dimension” not 
used. 

Machines can made which will 
take care sorting dimension 
but have not yet been made for sort- 
ing appearance. Examples po- 
sitions which men will not es- 
sential are the log deck and car- 
riage. Machinery also may the 
job cheaper and better the log 
pond, off-bearing from all machines, 
and especially pulling 
green chain. 

applying results achieved 
others mechanize and modernize 
our industry with consequent re- 
duction manufacturing costs, 
can not only hold our own the 
market but increase our share it. 


Marketing Problems 


Timberlane Lbr. Co., Eugene, Ore.): 
Market and merchandising problems 
include some the 
looked problems the lumber in- 
dustry. All the marketing prob- 
lems observed recent years can 
corrected proper research and ad- 
vertising. One the greatest prob- 
lems marketing that 
competing with substitute materi- 
als. The only way beat the com- 
petition these materials have 
research behind our products bet- 
ter sell their merits; use advertising 
wean people away from the use 
competing materials. 


Another merchandising 


the lumber industry the lack 
communication between 
ducer and the consumer. are the 
only major industry the United 
States without efficient form 
communication between consumer 
and producer; not have 
lumber exchange. Such exchange 
Wes quite successful. exchange 
atiords efficient means com- 
Munication consumer decision 
producer the commodity. The 
fluctuation price which 


briefly plagues our industry also 
might alleviated lumber 
exchange. 


Credit serious problem the 
lumber industry. Most 
sell their products through interstate 
commerce areas which they 
not have offices. Collection prob- 
lems, therefore, are not only ex- 
pensive but often practically insol- 
uble because the federal courts must 
employed the collection 
these interstate debts. interest- 
ing that the lumber industry one 
the few industries that sells 
accounts interstate com- 
merce. Other industries commonly 
sell sight drafts with bill lad- 
ing attached. Study this type 
transaction might aid solving one 
the industry’s problems. 

Another merchandising problem 
which could aided research 
the problem disposing short 
and otherwise undesirable lengths 


‘lumber. This widespread problem 


can overcome through research 
and education the buying public. 
Advertising could greatly aid the 
sale thése materials. More effi- 
cient utilization the log could 
gained the merchandising 
these odd lengths which 
mitted under the grading rules but 
which are problem due con- 
sumer resistance. The use odd 
lengths would reduce cutting losses 
for the ultimate consumer. 


The refusal lumber con- 
sumers who not actually know 
what they are buying serious 
problem. This becoming more im- 
portant West Coast products are 
moving into the deep South where 
they have never been seen before. 

field which advertising and 
education will produce greater re- 
turns the merchandising 
stained lumber which strictly 
sound and permitted under the 
rules but which hard 
sell because lack consumer 
education. 


Another problem that hinders the 
proper marketing lumber all 
areas the tremendous variation 
FHA requirements. If, through the 
efforts the people the lumber 
producing areas, the FHA could 
induced codify their requirements 
for lumber, would save the in- 
dustry tremendous expense. 


Overcome Buyer Prejudices 


Still another problem that could 
overcome through research and 
education the consumer 
ber minor species. Since the 
mills must utilize these species, these 
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buyer prejudices cost producers many 
dollars that could saved. 

minor problem that faces West 
Coast lumber producers the fact 
that they sell almost entirely 
and seldom brand. The 
grading the product good but 
the fact that brand names are sel- 
dom used disadvantage. 

One the last but most impor- 
tant problems the lumber indus- 
try the lack over-all merchan- 
dising techniques our industry. 
Sound merchandising techniques 
other industries could well used 
our industry. Marketing research 
has not been carried any great 
extent the lumber industry. The 
training personnel modern 
techniques selling sadly lack- 
ing. Lumber merchandising not 
stressed enough the colleges 
which educate our personnel. 

Before the above problems can 
solved, the lumber industry must 
spend much larger portion their 
sales dollar for progressive research 
and development. would venture 
guess that less spent the 
lumber industry for actual selling 
the product than any other in- 
dustry the United States. 


Discussion 


Mr. Grantham: One thing that has 
impressed these presentations 
the broad scope the problems. Many 
with by-product development and waste 
utilization. This key problem the 
industry and one which see 
means keeping lumber prices com- 
petitive. More salable products from 
the log will spread the costs stump- 
age, logging, and milling over 
broader base and keep lumber bet- 
ter competitive position. However, the 
many other problems that have been 
brought this panel afford rich 
field for discussion. 


Products Laboratories, Vancouver, 
B.C.): What the cost per thousand 
kiln 

Mr. Slagsvold: have definite 
cost figure but know that too 
high. When the cost each sticker 
approximately 25¢ and they are con- 
tinually broken automatic machinery, 
considerable amount moncy 
involved. 

Knight (Western Pine Associa- 
tion Laboratory): Costs are 
higher than you quoted. They cost from 
30¢ 40¢ for each sticker many 
mills. 

Don Burnet (Oregon Forest Products 
Laboratory): Should 
search directed towards maintaining 
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recovering lost markets should 
directed primarily towards the mar- 
keting new products? 

Mr. Fryburg: think the research 
should divided between them. 
example what merchandising can 
recovering lost markets, let 
examine the oak flooring market. few 
years ago the oak flooring manufac- 
turers had lost great portion their 
market asphalt flooring and other 
competitive flooring Mem- 
bers the industry set aside several 
promotion their product. Through 
strenuous merchandising campaign, 
which was designed promote con- 
sumer desire for the appearance and 
other qualities oak flooring, the sales 
were increased over 300 per ccnt. 
This was accomplished without chang- 
ing the price the flooring. Thus 
through efficient merchandising the lost 
market was reclaimed without reducing 
the price the product. Research 
should also accept new product mer- 
chandising discourage the entrance 
competitive products into the field. 

Mr. McBride: Are automatic sorters 
economically feasible for small saw- 


Mr. Knight: automatic sorter for 
small sawmill requires sorting 
length order work efficiently. The 
problems will increase very much 
that not done. 


Mr. Mater: There are several auto- 
matic sorters that have been made but 
they require more space than the ordi- 
nary green chain. have worked 
plan one which utilizes the newest 
electronic devices, enabling the grader 
sit above the lumber comes out 
the mill and press button which 
causes the piece automatically 
shoved off the proper position the 
chain. thus does away with the man- 
power the chain and also saves lot 
space. However, this machine still 
the drafting board stage. 


Tariff Controls Unnecessary 


Phil Reinmuth 
Lewiston, Idaho): What 
done regard tariff control 
imports? 

Mr. Fryburg: believe that tariffs 
should not imposed long the 
lumber industry under-produced and 
the imports not constitute 
oughly serious threat our domestic 
industry. 

Mr. was referring 
the plywood industry where Finnish 
and Japanese plywood imported and 
sells lower price than our domestic 
hardwood plywood can possibly sell for. 

Mr. Fryburg: yet, don’t you feel 
that the plywood market underpro- 
duced? you think that plants are 
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actually going forced out busi- 
ness import competition 


Mr. Reinmuth: think that were 
very close that point six months ago. 


George Ward (West Coast Lumber- 
mens Assoc.): the Portland 
lumber retailer dis- 
played all-metal prefabricated ga- 
rage without single piece lumber 


Mr. Fryburg: The lumber industry 
should have had something next 
show that lumber was better for the 
same purpose. 


Val Gardner Fabri- 
cation Monroe, Ore.): What 
the wholesaler, not ex- 
change? 


Mr. Fryburg: The lumber wholesaler 
does not have the communication with 
markets that would possible 
exchange. one wholesaler group 
wholesalers can cover such tre- 
mendous market. lumber exchange, 
however, price and availability would 
instantly communicated. idea 
lumber exchange one that war- 
rants considerable study the industry. 


Quality Control Advantages 


Stillinger (Oregon Forest Prod- 
ucts Laboratory): How much benefit 
would systematic size and quality con- 
trol system have for the industry? That 
is, keeping records the manufactur- 
ing given points the sys- 
tem, keeping daily and monthly reports 
the processes. Could such system 
applied and, so, what advantages 
would afford the manufacturers 

Mr. Batori: What the aim such 
program? Before can try find 
solution such problem must de- 
cide what the ultimate advantage that 
hope achieve. 


Grantham: One aim such 
program would cut down size 
variation lumber. Such technique 
would point out variations they oc- 
cur and doing focus attention 
variations. 


Mr. Batori: think that sort study 
natural for the research labora- 
tories. They can give great deal 
information without each mill bearing 
the expense that such record keeping 
would entail. interesting have 
information but can extremes 
record keeping. must make cer- 
tain that what hope gain keep- 
ing those records will not offset 
the cost accumulating them. single 
tory might give information with 
which can work achieve more 
uniformity. think that such record 
would not much advantage 
the individual mill. 


Mr. Mater: must take opposite 
view from Mr. Batori the subject. 
think that continuous quality con- 
trol record would increase the amount 
lumber cut from each log. 
thinking terms recording that 
would show variation sizes the 
lumber comes out, something that you 
would merely scan see that your 
variations had become too great. You 
would know then that something was 
wrong your operation. Such record 
would tie right with your preventa- 
tive maintenance program. One the 
failures our industry the lack 
accurate factual data what com- 
ing off sawmill carriage and out 
the edger. continuing record that 
done some inexpensive manner 
would lot increase the efficiency 
our sawmills. 


Mr. Slagsvold: The ultimate goal 
such system the production more 
even sizes lumber. lumber uni- 
form size need not cut quite 
thick. Uneven sawed 
problems through the entire operation. 
The cost measuring the material 
the mill would pay for itself many 
times over savings later 
facturing. 


Mr. Fryburg: Historically sawmills 
have not been conservation minded 
since the supply timber has been 
plentiful. other countries books have 
been written the subject reducing 
losses from variation sawmills. Pri- 
marily these countries became waste 
conscious because the timber supply 
was limited. 


Mr. Batori: not want mini- 
mize the importance quality control 
treme making those little too auto- 
matic. the responsibility the 
superintendent that operation 
check the lumber frequently. course 
must have quality What 
objected was continuous record. 
should make the studies find out 
what possible and then depend 
groups within the mill, such the fore- 
men, maintain that quality. must 
make certain that our foremen are qual- 
ity control conscious 
will spot these boards that 
manufactured fast they come out 
the rigs. 


Become Quality Conscious 


Mr. Slagsvold: The job most 
wrights keep the sawmill 
ning and thereby get much 
through the mill possible. 
the millwrights who are often elevated 
tendent. that capacity they normally 
retain the same viewpoint 
production with little attendant thought 
the quality the lumber produced. 
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must become quality conscious and 
change our quantity production view- 
point. 

Mr. Dixon: Our green chain fore- 
man, immediately upon noticing erratic 
changes the uniformity the lum- 
ber, carries that information the re- 
manufacturing department further 
This process continually watching 
production for uniformity size has 
our necessity blanking more 
thin per cent. 


Frashour (Oregon Forest 
Products Laboratory): you think 
that active sales promotion program 
will aid the wood sheathing market? 
you think cost alone the primary 
cause the decline the wood sheath- 
ing market, are there other things 
that could stressed? 


Mr. Fryburg: the last five 
the wood sheathing market has declined 
because substitute materials. These 
substitutes are cheaper per square foot 
for the contractor put the house. 
One answer the problem drive 
the price sheathing low that they 
can afford put on. Progressive 
sales and advertising techniques could 
developed, although this would 
difficult since sheathing not seen 
the buyer the house. 


Low-Cost Barkers 


George Atherton (Oregon Forest 
Products Laboratory): there good 
low-cost barker made now and have 
you considered designing and manufac- 
turing 


Mr. Mater: the time 
not know any good low-cost barker 
the market. There are several low- 
cost machines, descended 
barkers, that have been tried saw- 
mills with little success. have con- 
sidered designing barkers, but have 
tried general keep out that end 
the business. possible that bark- 
ing should done the woods, es- 
pecially the increasing quantity 
smaller logs. Large logs probably 
should barked mill but per- 
haps small logs should barked the 
woods, thereby lessening the problems 
waste disposal the mill. 

Mr. Batori: How much does low- 
cost barker 


Mr. Atherton: was speaking ap- 
proximately 

Batori: There are the market 
today several barkers that can in- 
stalled complete the smallest size for 


between and they 
good job barking. 

Fensom (Supt., Forest Prod- 
ucts Laboratories, Vancouver, C.): 
What has been your experience 
the percentage degrade loss from end- 
checking and discoloration 

Mr. Swanson: have not 
lated percentages. have looked 
more from dollars and cents stand- 
point. For instance have cut some 
ship decking which sells for about $250 

thousand and the average length 
had about feet. This means 
that each piece was worth between 
eight and nine dollars. lost two 
feet, lost dollar. you estimate 
the loss due end-checking one 
per cent dollars and cents that could 
per month. 


Farley (Patent Attorney, Port- 
land): How extensively solvent 
soning practiced the present time 
and what are the prospects for its ex- 
tensive commercial application the 
future? 


Mr. Slagsvold: Near our mill there 
was experimental solvent seasoning 
plant operated the Western Pine As- 
sociation. will give some preliminary 
remarks before calling upon Carl Ras- 
mussen, who was charge that 
project. appeared that the cost in- 
stallation would almost prohibitive 
for ordinary plant. The seasoning 
was satisfactory except that all the 
black knots dropped out. seemed 
have merit for certain types material. 


Carl Rasmussen (Director, Western 
Pine Association Laboratory): the 
solvent seasoning process worked 
out, cost about dollar per thousand 
more solvent season the lumber than 
kiln. This extra dollar the cost 
amortizing the plant. 


Continual Training 


Ted Hurd (Sawmill Supt., Giustina 
Brothers Lumber Co.): What type 
program you think best for em- 
ployee training and how many work- 
men can one supervisor properly train 
and instruct? 

Mr. Dixon: have formal 
training program nor would concede 
that any training program for par- 
ticular job the entire answer. think 
that order prompt the proper scru- 
tiny the lumber passes through 
the sawmill, each man must properly 
schooled and then constantly coached 
exercise the best judgment. don’t 
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ean that you must his shoulder 
eight hours day but you must able 
show him the results different de- 
cisions. 

foreman supervising few men 
who are called upon make important 
decisions can handle many more men 
than the foreman department 
which plagued with machines and 
lumber segregations entailing the em- 
ployment several men who must ex- 
proper judgment. think that 
round numbers average foreman can 
properly watch men. 

Mrs. Mater (Mater Engineer- 
ing Co.): You say that the main prob- 
lem production the human ele- 
ment. you believe that the develop- 
ment more automatic equipment 
going ease that problem 

Mr. Dixon: There will certain 
manipulations and processes segrega- 
tion where mechanical appliances can 
perform the work and motions that 
workmen through but because the 
everlasting variance 
‘not the present time have the 
technical skills eliminate the human 
eye and brain, although not im- 
possible that this will accomplished 
the future. 


Management Interest Vital 


Mr. Grantham: true that one 
the most important things about 
training program the evidence 
management interest? matter how 
shown, this has more with 
the success the program than any- 
thing else. 

Mr. Dixon: Decidedly. Certainly. 
cannot emphasize too 


Mr. Pittman (Sales Manager, Bohe- 
mia Lumber Company): Would 
feasible require all wholesalers, com- 
mission men, etc., pass examina- 
tion and acquire license before being 
allowed 

Mr. Fryburg: This would difficult 
accomplish because would hin- 
dering free enterprise. 

Mr. Morss (Weyerhaeuser Timber 
Company): Has anyone tried alumi- 
num stickers 

Mr. Slagsvold: ago vertical 
stacking, used 
stickers. don’t think they were alumi- 
num. They were square 
Bending was serious problem. 

Mr. Morss: have just tried metal 
stickers. used three different kinds 
and after runs through the kiln, 
one-third were lost due bending. 
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Sapwood-Heartwood Relationships 


Second-Growth Douglas Fir' 


WELLWOOD 


Professor, Faculty Forestry, University British Columbia 


Examination was made sapwood—heartwood 
stems from different sites and with different crown characteristics. 
Study revealed that sapwood band width related crown quality 
but not site index. Economic importance relations discussed. 


amount sapwood and heartwood 
stems from different sites and having 
different crown characteristics 
ceived little attention. 

Tests reveal that site has strong 
the width the sapwood 
band, but that crown class has. each 
the arbitrary site groupings 
erage” and Dominants have 
wider sapwood band than either Co- 
dominants Intermediates. Crown qual- 
ity has consistent effect within sites. 
Between sites only the upper portions 
good quality stems produce wider 
bands sapwood, the better sites. 
Sapwood width greatest the base 
the tree and least the middle portion. 

Numerous practical applications exist 
where sapwood the more less de- 
sirable portion the Width 
sapwood integral part piling 
specifications, All the Dominant and 
Codominant trees sampled meet current 
specifications requiring minimum sap- 
wood band inch for piling that 
treated. Only one-third the 
trees this sample which are presently 
large enough diameter require- 
ments have the required amount 
heartwood for piling that used 


Physiolcgists generally believe that 
sapwood functions mainly for conduc- 
tion liquids the stem 
wood functions for mechanical support. 
The transformation from sapwood 
heartwood not yet fully understood. 
The actual magnitude the sapwood 
tree species, age, tree vigor, and height 
the section (3).? Paul (9), de- 


contributed paper. Research Paper No. 
Forestry, University British 
Columbia. 


parentheses refer literature 
cited. 


The Author, Wellwood, holds B.A.Sc. 
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and Ph.D. degrees from Duke University. 
the Pacific Northwest 
Section, FPRS. Dr. Wellwood was wood tech- 
nologist with the Commonwealth Plywood Co., 
Ste. Therese, Quebec, before joining the Univ. 
staff. 


108 


scribing characteristics second-growth 
Douglas fir, states “sapwood ranged 
from inches radial thickness, 
being thickest the trees that were 
largest diameter given age. 
When computed cross-sectional 
area basis, sapwood constituted about 
per cent the cross section regard- 
less diameter the 

Sapwood-heartwood have 
more than academic interest. Each af- 
ects the appearance and use par- 
ticular wood. Heartwood differs from 
sapwood not only color but usually 
weight, frequently dimensional 
stability, and sometimes 
Other differences may also occur. The 
most important differences are: 


Appearance: Sapwood normally 
lighter color and more free from 
odor and taste than heartwood. The 
lighter color sapwood preferable 
for certain items interior finish, 
although most grading rules 
rather than insist sapwood for the 
appearance grades. Odor and taste affect 
the use wood for food containers, 
few woods being ‘suitable due the 
tainting which may aggravated 
ratio heartwood. 

Weight: Sapwood normally 
heavier than heartwood time 
cutting because the higher moisture 
content. the same time its basic 
density less than that comparable 
materials normally infiltrated into heart- 
wood during the physiological change 
lumber and veneers containing sapwood 
high moisture content are segregated 
from heartwood and dried under 
longer schedule—an added expense 
processing. shipped green there are 
added freight charges. 

most cases there marked 
difference strength between sapwood 
and heartwood the same moisture 
content provided they are otherwise 
comparable (3). Exceptions occur 
species having high content extrac- 
tives, such redwood, for which Lux- 


ford (8) has noted direct relationship 
between strength and extractive 
spite these facts there exists 
unjustified prejudice some quarters 
against sapwood insofar 
concerned. 


Organic and Anatomical: The 
change from sapwood heartwood 
creases the organic infiltrates 
wood. Materials toxic repellent in- 
sects and fungi become common 
heartwood, increasing its 
ability service. (Sapwood all com- 
mon species considered non-durable 
service and not infrequently sub- 
ject insect attack.) the same time 
these organic infiltrates often 
the norma] avenues entry and egress 
season than sapwood (at the same mois- 
ture content) and more subject 
seasoning degrade; often 
stricted permeability, im- 
portance wood 

Aspiration, closing the pit mem- 
brane coniferous tracheids, com- 
mon anatomical phenomenon 
companies the change from sapwood 
heartwood. some species, Coast 
Douglas fir, aspiration 
wood difficult impregnate with pre- 
servatives under normal operating pres- 
sures. the case mountain-type 
interior Douglas-fir, the heartwood be- 
comes almost completely impenetrable 
that heartwood this useful con- 
struction wood excluded all intents 
from the wood preservation field. 

Differences pulping qualities 
sapwood and heartwood are due mainly 
the presence absence extrancous 
preferable for pulping even the case 
woods that are normally resinous. 
When mechanical pulping are 
used, such woods are first 
soned eliminate much the 
fraction the oleoresins, thereb, re- 
ducing troubles from gumming. Mate- 
rials may added the slush ac- 
complish the same purpose. Heartwood 
these same species normally darker 
infiltrates, gummy otherwise, and 
hence less desirable for 


pulps. 


APRIL, 


| 
| 
| 
| 
| 
| 
| 
| 
} 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Table 1.—SUMMARY MEAN WIDTHS SAPWOOD 
BAND CLASSIFIED SITE INDEX 


Table 2.—SUMMARY MEAN WIDTHS SAPWOOD BAND 
CLASSIFIED CROWN CLASS AND CROWN QUALITY 


Num- Site Total inches, for: Classif- inches, for: 
Years Trees Top Middle catio Cro uality Trees Middle Bas 
"Average" 104 110 60 6 1.0 0.9 1.3 Intermediateg 14 702 0.73) 0.69) 0.85) 
Mean of Crou 0. 0,8. "Good" Codominant 2 10.5 0.95)** 0.90)* 1.20)** 
101 140 78 7 11 1,0 1.2 
"Cod" 108 160 59 2 3 5 1.0 ] 6 Cr. wal, 1 6 9.7 1.08) 0.92 1,18) 
Sites 
* "he regression o a 


the chemical processes, sulphate 


is significant at the 1 ver cent level, 


ter corrosion problems exist with some. 
The same not true the sulphite 
process where the sapwood the com- 
mon species can pulped but the 
heartwood some cannot. Douglas- 


pulping the sulphite process ex- 
tremely difficult and not economically 


classes and crown qualities, and from 
three levels the tree (stump base, 
one-third total height, and the top 
the merchantable stem). all, trees 
were sampled. Average diameters the 
crown class groups ranged from 7.2 
17.6 inches (b.h.) and average total 
heights from 126 feet. 


Method Determination 


tracing was made from each disc 
the total wood and 
heartwood portion. order em- 
phesize the outline the sapwood- 


Table 3.—SIGNIFICANCE DIFFERENCES BETWEEN MEAN WIDTHS 
SAPWOOD BANDS 


(a) "Average" "Good" Sites 


disc had been previously painted with 
perchloric acid solution. dilution 
parts water part 70.7 per 
cent acid was satisfactory most cases. 


Tracings were placed over ordinary 
cross section paper and the number 
squares (1/100 sq. in.) tallied sepa- 
rately for sapwood and The 
percentage sapwood the cross sec- 
tion was readily determined from the 
above. The average width the sap- 
wood band was determined also from 
the area data rather than from linear 
measurements. 
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fir, for example, the reddish colored Degrees Section Test 
that mild pulping inhibitor. Its Middle 


amounts sulphuric acid before de- 
lignification completed. The sulphuric (b) "Average" Sites 
which accompany the removal (iv) All Position 
heartwood may have economic impor- 
the variation between trees the same 
(10). Not Significant 
Sample discs were available from Significant lavel 
from site indices ranging from 
160, from the three major crown boundary, this portion the Results 


Width Sapwood Band: Data are 
segregated Table into two arbitrary 
site groups defined and 
“Good”, the division being based 
the gap occurring between Site Index 
115 and Site Index 140. each posi- 
tion the stem the average width 
the comparable sapwood band greater 
Good sites than Average. sta- 
tistical check these differences how- 
ever [Table (a) based the 
standard test (4), fails show sig- 
nificance. The regression sapwood 
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width site index also fails show 
significance the case the top and 
middle sections, but the regression 
significant for the basal sections. 

Table data are further segre- 
gated into standard crown 
Again when testing differences between 
site groups the sapwood width sec- 
tions the same level trees repre- 
senting the major crown classes, fail 
show significance (Table (a) 
(iii), and (iv)). That is, Dominants 
Good sites have wider sapwood 
than those Average sites. The same 
true for Codominants and Interme- 

Within the same site classification, 
however, crown class tree vigor 
shows appreciable affect. seen 
that for the Average site grouping, 
Table (b), the vigorous Dominant 
trees have significantly wider sapwood 


than either the Codominant Inter- 
mediates. Likewise the Codominants 
have significantly wider sapwood than 
the Intermediates. 

Good sites, Table (c), the 
same results show for the Dominants. 
Although real difference sapwood 
width proven between Codominants 
and Intermediates, numerical differ- 
ence exists. would expected from 
examination data Table the 
regressions sapwood width crown 
class are significant all cases, indi- 
cating positive increase the width 
the sapwood band with improvement 
crown 

Crown quality, expressed the 
Schadelin system, has been shown 
affect diameter growth with this species 
(7). Table summarizes the average 
sapwood widths the two site groups 
for the three recognized crown quality 


Table MEAN PERCENTAGE SAPWOOD 
CLASSIFIED CROWN CLASS AND CROWN QUALITY 


Group Crown Class 
Classifica- 
Dominant 
"Average" Codominant 28 
Intermediate 
Mean Group 
Dominant 
"Good" Codominant 
Intermediate 
Mean Group 
"Good" 


Mean Percentage of Sapwood for: 


Midd Bas 
58.1 52.8 
63.1 49.8 
71.5 
52.9 40.8 
35.0 36.0 
58.0 38.5 
67.2 
49.3 50.4 
48.3 43.5 
48.0 


Table 5.—SIGNIFICANCE DIFFERENCES BETWEEN MEAN 
PERCENTAGES SAPWOOD 


Description Tests Degrees Section 
Top Top Middle 
Freedom Top Middle Base 
Middle 
(a) "Average" "Good" Sites 
(i) All Trees 
(ii) Dominants 5 N.S. N.S. N.S. 
(vi) Cr.Qual, 2 23 N.S. N.S. N.S. 
(b) Sites 
(44) Dom, ys Intermed. 15 N.S. N.S. N.S. 
(c) "Good" Sites 


Not Significant 


Significant the per cent level 
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classes Good, Average, and 
Poor). 

Examination this table reveals 
arithmetic difference sapwood width 
favoring the Good sites for all sections 
trees with Good and with Average 
crowns, and for the base trees with 
Poor crowns. The differences are signi- 
ficant only for the top and middle sec- 
tions trees with Good crowns, Table 
(a). Within each the two site 
groups, (Table obvious feature 
the positive trend sapwood width 
with improvement crown quality. For 
the Average sites the regression sap- 
wood width crown quality signi- 
ficant for the top and basal sections, and 
for the Good sites all sections. 

Position the tree another 
accepted factor influencing sapwood 
width. Within given tree the 
wood stated wider the upper 
(younger) portions the trunk thon 
toward the base (3). Observation 
Tables and and statistical tests 
Table fail uphold this statement. 
Average sites the sapwood band 
nificantly wider the basal than 
middle 


Further examination Table 
shows that this significant difference 
found the Codominant and Interme- 
diate trees but not the Dominants 
(due possibly the few samples). 
the Codominant and Intermediate crown 
classes the sapwood the top sections 
significantly wider than that the 
middle sections. Good sites sig- 
nificant differences appear between any 
position for any crown class. should 
noted that all cases the sapwood 
band numerically widest the base 
and narrowest the middle portion 
the tree, even though this difference 
not always shown significant 
tical tests. 


Percentage Sapwood: For cer- 
tain purposes may desirable 
consider the percentage sapwood 
the cross section rather than the actual 
width the sapwood Table 
shows the mean percentages sapwood 
for each the site groups, crown 
classes, and crown qualities. Numerical 
differences are apparent; 
ficance tested Table 


Discussion 


Tree Vigor: (a) Expressed 
Site Differences—Results fail 
show wider sapwood 
band trees grown the Good 
The regression sapwood width 
site index, however, does show 
tive trend with improving site, for 
basal sections. When the 
made between the percentage 
wood the middle and basal 
from the Average sites and from 
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Good sites, the difference highly sig- 
nificant favor the former due 
the smaller diameters trees these 
sites. 


(b) Expressed Crown Class— 
Trees the same crown class show 
difference sapwood width 
for the two site groups. Where there 
significant difference percentage 
the section. 


(c) Expressed Crown Classes 
Within Site Groups—For particu- 
lar site group the Dominants have sig- 
nificantly wider sapwood band than 
Codominants Intermediates. This 
direct accord with the statements 
Brown, Panshin, and Forsaith (3), and 
Paul (9). The percentage sapwood 
also significantly greater for Codom- 
inants comparison with Interme- 
diates Average sites. 


accepted that the width 
the sapwood band function tree 
vigor (3,9), then results indicate that 
such vigor expressed more strongly 
crown class than site index. 
other words Dominant tree utiliz- 
ing the full capacity its particular 
site, Codominant somewhat less, and 
Intermediate least. 


(d) Expressed Crown Quality 
—Crown quality gives partially suc- 
cessful measure sapwood width be- 
tween site groups, for trees with crowns 
Average Good quality. Within 
site groups the increase width the 
sapwood band with improvement 
crown quality shows trend that sig- 
nificant most instances. 


Position: Results this study 
are contrary those which state that 
sapwood wider the upper 
(younger) portions the trunk than 
toward the base (3). The width the 
sapwood band in-or near the living 
crown undoubtedly affected the 
physiological functioning the nearby 
leaves, but the greatest width the 
trees sampled occurred the base, pos- 
sibly due the proximity the root 
system. 
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Application Results: gen- 
eral sawlogs and veneer logs would im- 
prove quality with narrower sapwood 
bands, whereas pulpwood would im- 
prove with wider bands. date this 
feature has not been included log 
grading rules. This study has shown 
that the most vigorous, and hence the 
largest, trees have the widest sapwood 
bands. Logs from these trees would 
normally sawmill veneer mill 
whereas the logs from smaller, less vig- 
orous trees often pulpmill. One 
feature this apparent anomaly that, 
integrated system, the slabs and 
edgings from the large sawlogs would 
produce sapwood chips for the pulp- 
mill. 

notable exception the inclusion 
specifications occurs the case piling 
which Douglas-fir major species. 
Specifications (5) include those for 
piling used untreated and treated. The 
statement made that for use 
without preservative treatment shall 
have little sapwood possible, and 
when used exposed work, the 
diameter the heartwood shall not 
less than per cent the actual 
diameter the pile the butt.” This 
difficult specification meet espe- 
cially second-growth timber, and 
reduction proposed, the committee 
concerned, the per cent require- 
ment. the present study, including 
only those trees piling size, one-third 
meet the existing specification and all 
but one meet the 
tion. This accord with findings 
the Canadian Forest Products Lab- 
oratories (1). 

Specifications governing 
width piling treated with 
preservative require band not less than 
inch wide for Douglas-fir. The pres- 
ent data meet this requirement for all 
Dominant and Codominant trees tested, 
and for most Intermediate. Because 
the diameter restrictions, and the pre- 
mium placed long lengths, most 
piling will come from the Dominant 
crown class. would appear that sap- 
wood width will not limiting factor 


the production timber piling that 
treated. The reservation must 
made that the present sample small 
and does not necessarily represent the 
older age classes, poorer sites, and 
mountain-type Douglas fir. 
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Survey forest area, volume, and growth Minnesota indi- 


Minnesota’s Changing 


Timber Resources 
PAUL GUILKEY and DICKERMAN 


Lake States Forest Experiment Forest Service, 


cates improving timber, denser stands, and more 
intensive forest practices. Fuller utilization can further increase avail- 


able timber supply the future. 


THE INDUSTRIAL CAPACITY the 
wood-using industries the Lake 
States continues expand and diversify, 
lot heard about gains output, em- 
ployment, and sales. Too often, how- 
ever, the raw material supply not 
viewed critically and with equal un- 
derstanding. Minnesota, more 
than the adjoining states, there are 
numerous opportunities make greater 
use some types wood. the 
other hand, there are few critical situ- 
ations relating species. With nearly 
2,000 wood-using plants giving em- 
ployment over million man-days 
each year, understanding the 
future supply timber takes addi- 
tional importance. 

This particularly appropriate time 
talk about Minnesota’s re- 
source. The completion the second 
forest survey Minnesota early 
1954 makes possible measure 
changes that have occurred the 
years since the first survey was com- 
pleted. 

This first survey, begun 1933 and 
completed 1936 the Lake States 
Forest Experiment Station, was part 
the national survey forest 
sources authorized the 
McNary Act May 22, 1928. Thus 
1936, for the first time, reasonably 
accurate data were available forest 
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area, volume, and growth, and the 
use made the timber resource. Until 
this time had not been possible 
assess fully the drastic changes the 
original forest cover Minnesota re- 
sulting from hundred years logging, 
homesteading, and industrial expansion. 


Cooperative Study 


1946 cooperative survey draw- 
ing the resources many public 
and private groups was initiated 
bring the earlier survey data date. 
Responsibility for leadership and field 
work the survey was given the 
Lake States Forest Experiment Station 
and the Office Iron Range Resources 
and Rehabilitation. 

This new survey made use the 
latest advances aerial photography 
and sampling techniques provide 
the best resource data possible with the 
money and manpower available from 
all public and private agencies participa- 
ting the survey. Intensive timber 
management surveys made 
County, State, National, and Indian 
Forests were incorporated into the sur- 
vey framework. The University Min- 
nesota, Blandin Paper Company, Min- 
nesota and Ontario Paper Company, 
Northwest Paper Company, and Wood 
Conversion Company all helped with 
the guidance and actuai field work 
the survey. 

the survey progressed, individual 
county reports were published the 
Office Iron Range Resources and Re- 
Ten northern county 
ports have been issued date and 
others will follow during the next year. 
The highlights the state resource 
picture are given Station 
jointly prepared the Lake States Sta- 
tion and Iron Range Resources. Those 
thinking terms industrial expan- 
sion should find this new information 
particular interest and value. 


Guilkey, C.; Granum, Bernard; and Cun- 

ningham, Forest Statistics for Minne- 
sota, 1953. Lake States Forest Experiment Sta- 
tion and Office Iron Range Resources and 
Rehabilitation, Station Paper 31, pp. 1954. 


Another part the supply picture 
what done with the timber that 
harvested. other words, the most 
made what grown? Cannot 
the smaller and lower-grade logs 
used produce cut-up stock, 
board, and hardboard? Such types 
utilization enlarge the supply timber, 
just better land management 
the amount timber the land 
grow. 


Minnesota has over million 
timber, more than either Michigan 
Wisconsin. The forest survey shows 
that the area forest land Minnc- 
sota about the same was yeais 
ago. 
Today (1953), one-half the land 
area farm crops and pasture, 
third timber, and one-sixth 
all other uses. The area land 
forest seems likely remain for some 
time near the 19,000,000-acre level, 
new clearings being offset the rever- 
sion forest other land and tree 
planting. 


Encouraging Condition 


comparison timber size-class 
distribution 1936 with that 1953 
rather encouraging. The timber 
more advanced condition than was 
1936, both sawtimber 
timber areas being larger than before 
(Fig. 1). Undoubtedly there will 
some increase sawtimber area the 
years ahead, but because slow 
species composition, and limited 
mand, doubtful sawtimber will 
ever again occupy large part 
Minnesota’s forest area. 


0 
Sawtimber 
80 Poletimber 
60 
Restockins 
40 
Nonstocke 4 
0 
Percent 1936 1953 


Size Classes 


Fig. 1.—Recent estimates show more sow- 
timber area and more poletimber area 
1936, indicating that stands are 
ing through growth 
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Poletimber and seedlings and saplings 
cover nearly three-fourths the forest 
growing stands that will largely deter- 
mine the future timber available sup- 
port the industrial capacity the wood- 
using plants. 

remaining 414 million acres 
nonstocked and, regardless 
what forestry measures are adopted, 
this area will not enter into the supply 

icture for the next years. 

happening the total forest 
arca terms growth, species com- 
position, more complex picture. 
Generally speaking, most the survey 
data points gradually improving 
situation—more timber, denser stands, 
and more intensive forest practices. 

For example, years the supply 
aspen pulpwood has about doubled, 
and sizeable increases have occurred 
some other hardwood species. the 
other hand, the heavy and continuing 
demand for softwoods reflected 
the shrinking area the more valuable 
softwood types. Natural restocking and 
planting have failed keep pace with 
the area cut. 


Little Change Hardwoods 


The hardwood type area, including 
aspen, shows little net change. The 
slight drop the aspen type area not 
large enough say that aspen the 
decline. The area change probably 
result better evaluation the 
aspen areas the new survey. Much 
the off-site aspen northwestern 
Minnesota land longer classed 
forest land. 

The situation reversed the oak 
type. Much the increase the oak 
type came from areas not considered 
merchantable years ago. The increase 
the bottomland hardwoods 
lieved the result cutting. 


many stands balsam fir had been cut 


out, leaving residual stand black 
ash, balsam poplar,* and elm. 

present nearly million acres 
commercial forest land are private 
ownership, million acres state and 
county forests, and million acres 
all types federal ownership, includ- 
ing National Forests, 
tions, and the Bureau Land Manage- 
ment. and large, ownership figures 
have stabilized recent years, and tax 
delinquency, the primary cause the 
large public holdings, has largely dis- 
appeared. true that there are areas 
where exchange holdings may 
needed block holdings and sim- 
overall resource 
point, ownership does not now present 
pressing problem. 

Turning closer examination 


called balm-of-Gilead. 


Sof twood 


Hardwood 


Billion 1936 1953 
bd, ft, Sawtimber Volume 


Fig. 2.—Decline proportion 
woods sawtimber volume estimate for 
Minnesota from 1936 1953 


certain items stand out and have 
particular bearing industrial develop- 
ment: 


The better stocking today’s 
forest shows the increased cubic 
volume all timber since 1936. The 
per cent. The volume hardwood 
limbs and cull trees has dropped 
per cent. Aspen far the most 
abundant species, with per cent 
the total volume. Jack pine second 
with per cent, while black and white 
spruces combined are next with per 
cent. Softwoods make per cent 
the total; hardwoods make the 
remaining per cent. 


The total board-foot volume 
sawtimber per cent greater than 
years ago. But, significantly, the 
volume softwood species has dropped 
per cent, while hardwood volume 
has gone per cent (Fig. 2). 
Looking ahead, difficult op- 
timistic about the immediate future 
softwood lumber production. 
other hand, there will more larger- 
sized hardwoods well large 
volume 12- and 14-inch aspen. Aspen 
makes one-fourth the total hard- 
wood sawtimber volume, and half 
the aspen sawtimber 12-inch trees. 


Total Volume Increased 


The pulpwood picture encour- 
aging. The volume softwood pulp- 
wood (jack pine, spruce, and fir) has 
dropped per cent since 1936 but the 
total volume all species up. Aspen 
pulpwood has increased per cent, 
and certain that aspen will con- 
tinue major pulp species for 
many years simply because there 
much it. 

analysis growth, mortality, 
timber cut, and allowable cut shows that 
both growth and allowable cut are 
larger than the 1952 rate cutting. 
This one the most promising fea- 
tures Minnesota’s situation and in- 
dicates that the rate cutting can 
stepped safely. 

This relationship does not hold true, 
however, for all species and sections 
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the state. For example, the area soft- 
wood types has declined the last 
years, but the state-wide cut all soft- 
woods has remained relatively high and 


slightly exceeds the allowable cut. 


Closer examination the reports for 
the central and northern counties shows 
that species such jack pine have been 
overcut the more accessible central 
cessible northeastern counties has been 
undercut. 

The allowable cut hardwood 
growing stock double the 1952 cut. 
constructive and aid fur- 
ther development the forest economy, 
the increased cutting should directed 
toward particular localities, species, and 
ownerships. 


Heavy Mortality 


One the most disturbing facts 
come out the survey the large 
volume annual mortality resulting 
chiefly from fire, wind, insects, and dis- 
ease. growing stock, the gross annual 
growth about 560 million cubic feet. 
However, about one-third this gross 
growth offset the volume dying 
each year, and the volume salvaged 
not appreciable. 

softwood, the situation even 
worse that much the mortality 
mature and over-mature 
These losses may increase unless cutting 
shifted from the younger, more ac- 
cessible stands the older, less acces- 
sible stands the northeast. aspen 
the losses from canker are widespread 
they occur all stands and cannot 
controlled well cutting. pos- 
sible, however, that the aspen losses 
could reduced cutting the poorer 
stands first. these stands the losses 
from canker may easily lower the 
volume enough make the entire 
stand inoperable. 

The annual loss all hardwood 
growing stock one-fourth again 
large the 1952 cut. large share 
the hardwood sawtimber mortality 
caused wind; fire, disease, and insect 
losses are relatively small except 
aspen. 


Increased Cut Foreseen 


detailed analysis the growth 
and allowable cut situation species 
shows that sizeable increases the cut 
can made the years ahead. Much 
the surplus consists tamarack, 
white-cedar, aspen, and various low- 
quality hardwoods. Aspen, course, 
offers the best chance for expansion 
right now. addition, few areas have 
excesses pine, spruce, fir, and the 
better hardwoods. most cases these 
are sparse inaccessible stands. 

The total growing stock built 
despite increasing cut during the last 
years. The total timber cut all 
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Fig. 3.—One-third more timber was cut 
1952 than 1936. The increase was 
relatively greater hardwoods where ex- 
panding use aspen for pulp was major 
factor. 


growing stock 1952 was one-third 
larger than the 1936 cut (fig. 3). The 
softwood cut increased per cent 
while the hardwood cut made per 
cent jump. The rapid growth the 
pulpwood market reflected the in- 
crease the total softwood cut while 
the softwood sawtimber cut dropped 
per cent below the 1936 cut. 

While the softwood sawtimber cut 
dropped slightly, the hardwood saw- 
timber cut 1952 was half again 
large the 1936 cut. 

The most interesting the timber 
cut comparisons pulpwood produc- 
tion. here that the most striking 
changes have taken place. the period 
1936-1952, production softwoods 
for pulpwood nearly doubled, while the 
use aspen increased 
(Fig. 4). 


Pulpwood Volume Increased 


How the use Minnesota’s timber 
changing even more evident when 
looking production products. 


Tests have been conducted the Forest Products Laboratory 


1936 the amounts wood going into 
logs, pulpwood, and fuelwood were 
roughly equal cubic volume. Now 
the pulp industry using nearly double 
the volume wood going into lum- 
ber and veneer. The amount wood 
used for fuel only one-third that 
going into pulpwood. While the cut 
pulpwood has gone times and 
that lumber and veneer logs rose 
quarter, the fuelwood cut dropped 
one-fourth and that all other prod- 
ucts dropped one-third. 


These are few the more sig- 
nificant findings the 
Generally they point expanding 
timber supply. They show that the 
previous trend toward timber depletion 
has been halted and that the future 
encouraging. But most people will 
agree that much more can done 
increase forest productivity. Compari- 
sons the allowable cut and actual cut 
show that the decline softwood type 
area not cause for reducing the 
volume the softwood cut; the prob- 
lem must met channeling the cut- 
ting into the older stands where natural 
losses are high. Also, more attention 
must paid toward getting natural 
reproduction the stands being cut 
and toward planting those areas where 
there not adequate reproduction. 


From industry development stand- 
point, Minnesota’s forests have strong 
potential; existing plant capacities could 
increased and sustained timber 
growth. The need for new uses, espe- 
cially hardwoods indicated. The 
Wood plant going Bemidji 


Sof twood 


Aspen 


Thousand 1936 1952 


Cords Pulpwood Production 


Fig. 4.—Nearly times much puip- 
wood was cut Minnesota 1952 was 
cut 1936. The increase cut aspen 
was most striking. 


new uses Minnesota’s timber. This 
plant will use 1/60th inch 
high-grade veneer from large 
from pole-size trees. 


Fuller Utilization 


oped, utilization the high-grade 
use the lower-grade material 
sized aspen and other 
Management plans have been 
and put into effect millions acres 
forest land since the war. Prac- 
tically all them point the need 
for increasing the total timber cut, par- 
ticularly aspen and hardwoods. 
more wood utilized for fiber, par- 
ticles, and small cuttings, this need will 
met. 

All all, the picture encouraging, 
and present private and public pro- 
grams Minnesota are sustained and 
expanded there every reason be- 
lieve that even greater forest produc- 
tivity can obtained the future. 


Causes and Control End Waviness During 


Drying Veneer 


JOHN LUTZ 


Technologist, Forest Products Forest Service, Department Agriculture 


determine the causes and the means reducing end waviness 
that occurs during the drying veneer. Two the methods tried 
were effective reducing the formation end waviness: lapping 
the ends inch they are fed into roller-conveyor drier and 
adding moisture the ends during the drying cycle. 


occurring during the drying thin 
wood veneer sheets. The defect gen- 
erally associated with hardwoods such 
sweetgum, black gum, beech, birch, 
maple, elm, tupelo, and basswood. End 
waviness not commonly found 
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softwood veneers, although has been 
observed spruce, true firs, and the 
sapwood veneers most softwood spe- 
cies. This drying defect objectionable 
because interferes with the applica- 
tion uniform glue spread and may 
cause splits and lapped veneer ply- 
wood panels. 

End waviness occasionally handled 
commercially clipping out wedge- 
shaped pieces the ends the veneer. 


This method time consuming, and 
generally does not result good sur- 
face because difficult clip 
wedge equal the excessive width 
the veneer sheet Another method 
clip off the wavy end the vencer 
sheet. third method redry 
veneer hot press. None thcse 
methods satisfactory solution ‘he 
problem. 


Veneer-drying experiments 
Laboratory indicate that the ends 
veneer sheet dry faster than the bulk 
the sheet. Several methods were 
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slow end drying and thereby control 


end waviness. Some the methods 
tricd included: applying end coatings 
the veneer bolts, applying chemicals 
the green-veneer ends, lapping veneer 
they were fed into roller- 
conveyor drier, and adding moisture 
ends the veneer sheets during the 
drying cycle. Observations were made 
factors other than drying rates that 
the formation end waves 
veneer. 


Test Procedure 


Drying rates were determined 
sheets rotary-cut and 1/8- 
inch yellow birch feet wide and feet 
long. These sheets were dried 
roller-conveyor drier temperatures 
from 175° 320° Drying rates 
were determined for the end inch 
the 4-foot veneer sheets compared 
with the drying rates the center 
the sheets. 

Rotary-cut 1/16- and 1/8-inch yel- 
low birch veneer was used for most 
the tests aimed controlling end 
waves. Some rotary-cut 1/16- and 1/8- 
inch beech, sweetgum, tupelo, and 
white oak veneer was also used. The ve- 
was spurred 4-foot lengths 
the lathe and then clipped into 29-inch 
widths. 

they were clipped, the veneer 
sheets were divided progressively into 
many groups the experiment called 
for. Ten sheets were the standard 
sample for each condition being inves- 
tigated. All sheets were closely exam- 
ined they were clipped, and any 
sheets that contained splits, doze, 
other defects were not included the 
experiments. 

The time between cutting and drying 
the veneer generally did not exceed 
hours. All the drying was done 
small mechanical drier equipped with 
roller conveyor. End waviness was 
measured soon possible after the 
veneer emerged from the drier, and 
some cases was remeasured after the 
veneer had been 


Method Measuring End Waviness 


Effectiveness the control end 
waviness was measured mechanical 
device constructed for this purpose 
(Fig. 1). The instrument consists 
base panel, upright support, and 
movable measuring board. The measur- 
ing board counterweighted 
board inches wide and inches long, 
move vertical direction, but 
restrained from tipping and from any 
movement horizontal plane. This 
board held the upright support, 
which firmly mounted the 
base panel. 

micrometer attached the movable 
set zero when the weighted 


Figure the device used 
measure veneer end waviness. (2) Coun- 
terweighted flat board used indicate height 
end waves means attached microm- 
eter (b). (C) Five-pound weight used when 
measuring veener. 2-pound weight 
was used when measuring the end waves 
1/16-inch veneer. (d) Sheet veneer 
being measured. 


3-inch board rests flat piece ve- 
the same thickness the ma- 
terial being tested. 2-pound weight 
attached the movable board when 
measuring waviness 1/16-inch ve- 
neer, and 5-pound weight when meas- 
uring the waviness 1/8-inch veneer. 
Two- and 5-pound weights are used 
neutralize the effect sheet buckle 
the measurements end waviness. The 
weights also depress any single large 
wave and aid getting the average 
wave height the sheet. 

The instrument used raising the 
weighted board and placing the sheet 
veneer the flat surface that the 
end 3-inch section the veneer di- 
rectly under the weighted board. The 
distance the weighted board raised 
the end waves recorded hundredths 
inch. Numerical readings ob- 
tained this manner agree with 
visual estimate end waviness and pro- 
vide convenient means comparing 
the effectiveness various means 
controlling end waviness. 


Results and Discussion 


Drying Rates: Tests made with 


4-foot sheets rotary-cut veneer 


dried roller-conveyor drier showed 
that drying from the end surfaces was 
faster than drying from the 


faces. For example, 


sheets yellow birch sapwood veneer 
were dried for minutes 250° 
During this period, the end inch the 
veneer sheets dried from per 
cent moisture content, while the veneer 
the midlength the sheets dried 
per cent moisture content. 
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These experiments indicate that wavy 
ends veneer are usually caused 
faster drying the ends than the 
rest the sheet. Because the faster 
drying the end sections, fibers the 
ends are restrained from shrinking 
the rest the sheet. result the 
fibers the ends are set expanded 
size. 

Later, when the entire sheet dried, 
the rest the sheet shrinks more than 
the ends and exerts compressive force 
the ends. The compressive force 
relieved the formation waves 
the ends the veneer sheet. 


Splits: generally believed that 
the drying stresses are great enough, 
they will cause splits the ends the 
veneer sheets. Drying splits did not oc- 
cur the sheets used this study that 
were dried conventional manner. 
therefore concluded that splits usu- 
ally not develop well-cut 1/16- 
inch and thicker veneer dried 
mechanical drier the same day 
cut. Laboratory tests has been ob- 
served that most splits are mechanical 
(caused rough handling) are 
the bolt before cut into ve- 
These splits green veneer gen- 
erally widened when the veneer was 
dried. 

Bolt End Coatings: End coatings 
applied the veneer bolts were tested 
determine their effectiveness pre- 
end waviness retarding end 
drying the sheets cut from the coated 
bolts. Some end coatings that were tried 
included: filled hardened gloss oil, 
water emulsion asphalt, 
end coatings, aluminum 
paint, and synthetic resins. None 
these end coatings reduced end wavi- 
ness significantly. Some did not adhere 
well the wood, and others were not 
effective moisture barriers. addition, 
most these coatings were somewhat 
rigid and may have increased the com- 
prevent the ends the veneer from 
shrinking. 

Green-Veneer End Coatings: Sev- 
eral humectants were tried determine 
whether they would prevent the forma- 
tion end waviness during drying. 
Water solutions diethylene glycol, 
glycerine, and saturated salt solution 
were applied the end inch beech 
veneer 1/16-inch thick. 

This veneer was then dried 
moisture content about per cent 
roller-conveyor drier operating vari- 
ous temperatures from 205° 325° 
some cases there was slight reduc- 
tion end waviness the treated 
sheets. However, after the sheets were 
reconditioned moisture content 
about per cent, the control sheets 
untreated veneer had less end waviness 
than the treated. 
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Figure effect lapping sheet ends the veneer fed into mechanical drier. 
Material illustrated Yg-inch veneer yellow birch. The top group was lapped inch, 
and the bottom group was not lapped. All the veneer was dried moisture content 


about per cent. 


Figure 3.—End splitting sometimes oc- 
curred when the veneer ends were lapped 
too much when being dried. The 
sheets yellow birch shown were lapped 
inch and dried per cent 
moisture content. The scale inches. 


Apparently, the humectants caused 
the moisture content the veneer ends 
increase during storage, and the 
sulting swelling increased end waviness. 
These tests indicate that treating green- 
veneer ends with humectants not 
permanent effective means control- 
ling end waviness. 


Lapping Veneer Sheet Ends: Vari- 
ous commercial plants have 
method lapping veneer sheet ends 
they are fed into mechanical drier 
means reducing end waviness. The 
double thickness veneer reduces the 
drying rate the ends and may also 
give little mechanical support the 
ends. number tests were made 
determine the effectiveness lapping 
during drying control end wavi- 
ness veneer sheets. 

The effect various amounts lap 
the formation end waves was de- 
termined 1/8-inch veneer cut from 


Table COMPARISON END WAVI- 
NESS YELLOW BIRCH 
VENEER DRIED 325° FOR 
CONVEYOR DRIER 


Average height of waves 
at sheet ends 


2hoursafter re- 
drying (2 to conditioning 


4 percent to 8 per cent 
moisture moisture 
Drying conditions content) content 
Inch Inch 
Controls—veneer sheet s 
not lapped tS 0.16 0.28 
Veneer sheet ends 
lapped \% inch__ -02 .10 
Veneer sheet ends 
lapped % inch_____- .03 .09 
Veneer sheet ends 
lapped % inch_-_ -04 .10 
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bolts yellow birch. The veneer was 
clipped into sheets inches wide and 
progressively divided into groups. 

All the veneer was dried 325° 
for minutes moisture content 
about per cent. One group was 
sent through the drier with spacing 
inches between sheet ends. Sheets 
veneer from the other groups had 
their ends lapped and inch, 
respectively. End waviness was meas- 
ured hours after the veneer emerged 
from the drier and again after the ve- 
neer had been conditioned mois- 
ture content per cent. 


The results listed Table show 
that all three lapping distances were 
effective reducing end waviness 
(Fig. 2). However, sheets lapped 
inch more developed 
(Fig. 3). lap inch appar- 
ently more favorable than wider lap- 
ping for controlling end drying defects 
1/8-inch yellow birch veneer. 

Similar tests with 1/16-inch yellow 
birch veneer resulted good control 
end waviness when the sheets were 
lapped inch and dried about 
per cent moisture content. When the 
veneer was not dried such low 
moisture content, the sheet ends lapped 
more than 1/4 inch came from the drier 
with the ends wetter than the bulk 
used control end waves birch ve- 
neer 1/16 inch thickness that dried 
low moisture content. 


Adding Moisture Veneer Sheet 
Ends During Drying: Since end 
waviness veneer results from faster 
drying sheet ends than over the rest 
the sheet, adding moisture the 
ends during drying should tend com- 
pensate for faster drying the ends 
and prevent the formation stresses 
that cause end waviness. 

Two yellow birch bolts were cut into 
1/8-inch veneer and spurred the 
lathe. Veneer sheets from these bolts 
were divided into four groups. One 
group veneer was not treated and 

The inch the ends the sheets 
the second group was dipped wa- 
ter for seconds before being fed into 
the drier. The inch the ends 


the sheets from the third group was 
dipped water for seconds before 
drying and redipped for seconds after 
minutes drying. The inch the 
ends the sheets from the fourth 
group was dipped water for sec- 
onds before drying and redipped for 
seconds after and minutes 
drying. 

The results listed Table show 
that adding moisture the veneer ends 
reduced the formation end waviness. 
The best control was obtained with the 
sheets that had moisture added the 
veneer ends before drying and after 
and minutes drying. 

Similar tests with 1/16-inch yellow 
birch indicate that adding 
the ends the veneer during the dry- 
ing cycle favorable means con- 
trolling end waviness. 


Comparative Effectiveness Lap- 
ping Veneer Sheet Ends and Acd- 
ing Moisture the Ends During 
Drying: Preliminary tests 
that end waviness could controlled 
1/8- and 1/16-inch rotary-cut yellow 
birch veneer, either lapping the 
neer inch the ends the 
sheets they were fed into 
conveyor drier, adding moisture 
the inch the ends the shects 
during the drying cycle. 

These two control methods were com- 
pared rotary-cut veneer four 
different species, One-sixteenth-inch ve- 
neer was cut from bolt yellow birch 
and divided into three groups. One 
group had moisture added the ends 
three times during the drying cycle, the 
second group had the ends lapped 
inch during drying, and the sheets 
the third group were used controls. 
All the veneer was dried 
per Cent moisture content 320° 
End waviness was measured soon 
the veneer came from the drier. 

The experiment was duplicated with 
1/16-inch veneer tupelo, sweetgum, 
and white oak. The results these tcsts 


Table 2.—A COMPARISON END 
NESS YELLOW BIRCH 
VENEER THAT HAD VARIOUS AMOUNTS 
MOISTURE ADDED THE END 
INCH VENEER, AND DRIED 
DRIER 


Average height waves 
at sheet ends 
After re- 
conditioning 
2 hours to 8 per cent 
after moistur: 


Drying conditions drying 
Inch Inch 
Controls—no moisture 
Ends dipped for 5 seconds 
before drying ________ .09 .18 


Ends dipped for seconds 

before drying and re- 

dipped after minutes 

Ends dipped for seconds 

before drying and re- 

dipped after 6 and 12 


% 
“at 
APRIL, 


are listed Table Lapping the ve- 
neer ends and adding moisture the 
ends during drying were equally effec- 
tive in. controlling end waviness 
veneer all four species. 
Figure illustrates the control end 
waviness with 1/16-inch veneer 


Some Factors Other Than Drying 
Rates That May Affect End Wavi- 
ness: shown Tables and 
reconditioning veneer from moisture 
content per cent one per 
cent resulted increase end 
waviness, This veneer 
tioned between stickers, two sheets 
course, controlled-humidity room. 
When the veneer came from the drier, 
the ends were drier than the rest the 
sheet. During reconditioning, the ends 
swelled more than the rest the sheet 
and the end waviness increased. 

Gradual relief stresses the ve- 
sheets that had been restrained 
the roller conveyor may have contrib- 
uted the increased end waviness. The 
higher moisture content the sheets 
made them more pliable and thus per- 
mitted the formation more end wavi- 
ness. 

Loosely cut veneer less subject 
end waviness than tightly cut veneer, 
probably because has less mechanical 
strength. words, stresses and 
waves may formed the veneer 
ends, but the waves are more easily 
flattened loosely cut veneer than 
tightly cut veneer. 

Short-grain areas sometimes have pro- 
nounced end waviness, This may due 
increased drying rate modifi- 
cation shrinkage the short-grain 
area. 

has been observed that end wavi- 
ness may affected the loss wa- 
ter-at the vencer ends prior drying. 
This may happen green veneer left 
trucks for considerable time before 
drying, and can result increased 
waviness the veneer. Lab- 
oratory experiments with 1/8-inch beech 


Table 3.—THE CONTROL END WAVINESS 
SPECIES LAPPING THE SHEET ENDS 

ADDING MOISTURE THE 
ENDS. ALL THE VENEER WAS 
MOISTURE CONTENT 
325° 


Average height waves 
at sheet ends 


Moisture 
added to 
Ends ends 
lapped during 
Species Controls % inch drying 
Inch Inch Inch 
Yellow birch____ 0.18 0.03 0.02 
Sweetgum -19 .02 .03 
White oak_.____ .19 .03 02 


Figure 4.—The effect two control methods the prevention end waviness 
1/16-inch tupelo veneer. Veneer sheets the top sample were lapped inch they 
were fed the roller-conveyor drier. the middle sample, moisture was added the end 
inch the veneer sheets dipping them water before drying and twice during the 
drying cycle. The veneer sheets the bottom sample were dried without special treatment. 


veneer, predrying the veneer ends over- 
night kiln 90° and per 
cent relative humidity resulted 
per cent increase end waviness com- 
pared matched sheets that were cov- 
ered and protected before drying. 

Further experiments with 1/16- and 
1/8-inch beech veneer showed that 
the veneer neatly piled, can left 
for hours room conditions 80° 
and per cent relative humidity 
without increase end waviness. 
other words, end waviness should not 
affected green veneer stacked 
with the ends even and dried the same 
day that cut. 


Practical Aspects Controlling 
End Waviness: Adding moisture and 
lapping veneer ends can best used 
veneer that has been spurred the 
lathe clipped uniform length. 
When lapping, easier work with 
sheets uniform width rather than 
with random-width sheets. 


Lapping restricted driers that 
have the fed lengthwise. 
would not practical platen-type 
drier. The conveyor should move 
steady, uniform rate, for any interrupted 
motion tends unlap the sheets. 
difficult feed drier and lap the ve- 
neer ends exactly inch. For practical 
would probably satisfactory. Possibly 
the best method would the develop- 
ment mechanical device that would 
automatically lap the veneer ends 
inch fed the drier. 


Adding moisture veneer ends dur- 
ing drying could probably done more 
easily drier which veneer would 
fed crosswise rather than, lengthwise. 
Moisture could added the inch 
the end the veneer series 
water sprays located intervals inside 
the drier. veneer uniform length 
were fed against stop, the sprays could 
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Figure 5.—A sheet 1/16-inch yellow 
birch showing the effect short grain 
the formation end waviness. The scale 
inches. 


adjusted wet the ends the 
sheets only. 

The two control methods just de- 
scribed are not necessarily the final solu- 
tion the problem wavy 
ends. Both methods would probably re- 
quire some modification dry- 
ing equipment order make them 
under plant conditions. 

Further work veneer drying be- 
ing conducted the Laboratory 
attempt get moisture back into the 
veneer ends well the other parts 
the sheet that dry faster than the 
bulk the sheet. This and associated 
studies may lead other methods 
controlling end waviness. 
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important element the manufacture plywood the 
property the glue bond—its strength, cost, permanency, and 
other. Bond strength significant and indicative property, and 
two general methods have been used measure and appraise 
—one based upon the breaking loads mechanical tests and the 
other upon the percentage wood failure broken joints. The 
technician must decide which these two different kinds 
test best for his specific purpose, and not infrequently this 


decision make. 


BOND STRENGTH are made 
chiefly for purposes research, 
specification, quality-control. 
Although these different applications 
have number requirements com- 
mon, they each also have special 
quirements. Accuracy test para- 
mount importance all kinds re- 
search. The important requirement 
testing for glue specification that the 
materials bonded strong 
enough stress the glue failure. 
quality-control testing, the accuracy 
single test not necessarily deter- 
minative requirement since the lower 
accuracy single test results may 
offset increasing the number tests 
and hence raising the resulting accu- 
racy the average. 

Sometimes the most accurate 
method should used and other times 
less accurate but more convenient test 
method can used advantage. The 
purpose this paper show that 
estimates bond strength calculated 
from the breaking loads mechanical 
test specimens are more reliable than 
those based upon percent wood failure 
methods and should used where the 
greatest accuracy required. 


History Mechanical and Wood 
Failure Methods 


The findings the Adhesives Re- 
search Committee, Department Sci- 
entific and Industrial Research, Eng- 
land, (5, were based upon break- 
ing loads obtained from mechanical 
tests glued Wood failure was 
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118 


attempt measure the strength 
(strong) glues means wooden 
test pieces. The objective this com- 
mittee was measure bond strength. 
One the deciding factors the 
choice standard test specimen was 
this realization that, properly ori- 
enting the grain the wood re- 
spect its surface, wood failure the 
test specimens could minimized. “It 
was found that the simple-lap test 
piece were assembled with specific at- 
tention grain direction, gross timber 
(wood) failure could eliminated. 
obtain minimum timber (wood) 
failure, the timber should cut that 
the grain makes small angle with the 
test piece.” (6) There was record 
this research the percent wood 
failure which occurred the broken 
specimens. 


1919 Forest Products Lab- 
oratory report (17), when referring 
Plywood Shear Test results, states: 
glued surface must not fail load 
less than 150 pounds per square 
mention made percent wood 
failure. Another such report (15) 
states: each (Block Shear) speci- 
men tested, notation made the 
breaking load and the 
centage the glue line area which 
the wood splinters. Two more dupli- 
cate joints are usually prepared, each 
one giving specimens for test. The 
average and the minimum breaking load 
and the average percentage wood 
failure are generally taken the final 
record the mention made 
how much weight given each 
evaluating the quality the bond. 
Truax (14) has discussed the fallacy 
using wood failure means 
evaluating the strength glued joints 
concluding, “under good gluing con- 
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Failure Mechanical 
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ditions the joint strengths are not 
ously affected the percentage 
wood failure developed the test. 
This indicates the impracticability 
judging the strength joints 
type failure This decision 
was based upon results from the gluing 
some forty-odd species wood with 
vegetable, casein, and animal glues. 

appears that early researchers 
cepted measurements bond strength 
proper objective; but their 
pretation results was complicated 
lack knowledge regarding 
stress distributions existing 
mens the time failure, and the 
great number sources variability 
with which they had contend. 


Plywood Bond Quality 


1938 serious consideration was 
being given the use percent wood 
failure criterion bond quality for 
plywood specification purposes not 
for research purposes, witness the 
following quotation from Perkins (12): 

the Products 
Laboratory did have, (experience with 
tests for Exterior Type Plywood) from 
panels various kinds plywood 
which had been weathering for nearly 
five years. was their conclusion that 
standard plywood shear specimens 
revealed percent wood failure after 
having been subjected either 
and half cycles cold soaking and 
drying two cycles boiling and 
145° drying, that the panel could 
expected have long life service. 
Just how long, one was willing 
able predict; One the first 
impressions gained this study was 
the importance the amount wood 
failure developed when 
This observation variance 
with those Truax (14) but 
noted that the conditions are 
different, Truax having dealt with 
applied wood general and more 
recent Forest Products Labora- 
tory opinions (12) with reference 
Douglas fir plywood. not 
whether this use percent wood 
ure the sole estimate bond 
developed from conviction that was 
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forward convenient substitute 
for breaking loads. 1950 the Doug- 
las Fir Plywood Association had accu- 
mulated data which tended confirm 
their close relationship be- 
tween wood failure and durability” 
The breaking loads specimens 
for percent wood failure deter- 
not show appreciable cor- 
with durability. There are two 
possible explanations for this lack 
First Brouse (4) has shown 
thet change the thickness any 
veneer, from that the chosen stand- 
ard, changes the anticipated breaking 
breaking loads for yellow birch 
3-ply plywood varied from 120 pounds 
for 1/64 inch face and back veneers 
and inch core veneer 740 pounds 
for inch face and back veneers and 
1/64 inch core veneer. This thickness 
factor was not controlled the Doug- 
las Fir Plywood Association tests. Sec- 
ondly, Bethel and Huffman (3) have 
shown that the orientation lathe 
checks with respect the saw cuts can 
cause significant differences the break- 
ing load values and percent wood fail- 
ures obtained. seems that this effect 
was likewise not subject control 
the tests Douglas Fir Plywood Asso- 
When these facts are consid- 
ered understandable that these data 
showed poorer correlation between 
breaking load and service life than be- 
tween percent wood failure and service 
When care taken standardize 
the multitude factors which can in- 
troduce variability into the breaking 
loads mechanical tests the situation 
reversed and breaking loads are 
found give more reproducible results 
than percent wood failure methods. 
This point will demonstrated later 
this paper. 


Bond Quality Measure 


1949 Lacey and Howe (9), 
discussing the choice measure 
bond quality for research purposes, 

“The choice methods lay the 
first place between mechanical strength 
test and the visual examination glue 
lines that have been split open. Experi- 
ence the Laboratory with veneer-base 
joints has favored the visual test be- 
ing more sensitive initial degrade, 
quicker carry out and independent 
special testing facilities, and more con- 
venient for examining large areas and 
particularly for ready-made 
solid wood test piece has, however, been 
developed for examination this way.” 
appears that they had been study- 
would have used either the visual the 
percent wood failure method pref- 
the results mechanical tests. 
According Knight (8), “In British 
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specifications, wood failure has place, 
although most testers agree that adher- 
ing fibre appears, how- 
ever, from Newall (10) that move- 
ment underway introduce percent 
wood failure alternative the 
mechanical test. The existence the 
following statement British Stand- 
Institution Standard B.S. 1455 
(1948), “by means knife test 
plywood any species thickness, 
pieces any convenient size being 
tested dry after appropriate water 
statement and indicate that percent 
wood failure, something closely akin 
it, has its place British specifica- 
tions. 


Mechanical Tests Fundamental 


the basis the author’s experi- 
ence this trend, away from the use 
mechanical tests and towards percent 
wood failure, deplored when 
research the specific application, 
although may justified for the cer- 
tification adhesives for quality- 
control testing. How can one tell 
bond adequate unless attempt 
made measure its strength; and how 
can strength measured except 
means mechanical test? con- 
ceivable that this strength may ap- 
proximated using other than me- 
chanical tests, but only after the bond 
strength has been estimated the use 
mechanical methods. percent wood 
bond strength correlation must 
established between percent wood fail- 
ure and mechanical test data. Only after 
such relationship has been established 
can bond strength predicted from 
percent wood failure. axiomatic 
that adequate mechanical tests are fun- 
damental all glue and gluing re- 
search. Mechanical methods are, there- 
fore, the basic tools used evaluate 
the results all treatments whether 
physical, chemical, pathological com- 
binations these and others. not 
intended imply that the results 
mechanical tests must reduced glue 
line stresses sufficiently useful, 
although this would desirable. 
Breaking loads, correlated with the 
actual stresses the glue line, may 
equally useful for many purposes. 


Correlation Percent Wood 
Failure? with Mechanical 
Test Breaking Loads 


Before demonstrating that mechani- 
cal tests give more reproducible results 
than percent wood failure methods 
seems advisable show that under cer- 
tain circumstances possible esti- 
mate bond strength from percent wood 
One these special circum- 

The method used estimate percent wood 
failure the one employed the Douglas Fir 
Plywood Association. 
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stances when Douglas fir veneers are 
bonded with phenolic resin adhesives 
and the bond strength estimated 
means the Plywood Shear Test. 

The Plywood Shear Test (1, 12, 17) 
mechanical test procedure which 
was designed especially for the meas- 
urement plywood bond strength and 
gives results which are the accuracy 
usually expected from mechanical tests 
with wood. This test procedure was de- 
signed minimize variability from all 
known sources (1, 12, 17). Because 
variability from certain sources has not 
always been fully controlled there has 
been unnecessary variation between test 
results. 

this research effort was made 
minimize all sources variability 
that the results would not prejudi- 
cial the mechanical test method. 
the other hand the key percent wood 
failure? was designed for this test speci- 
men, species wood, and type ad- 

esive that the percent wood failure 
readings would not prejudicial 
this particular method test. con- 
ditions are such that neither method 
test favoured. Using the above-men- 
tioned materials and methods will 
shown that correlation exists between 
percent wood failure and breaking load 
the use which possible esti- 
mate one from the other. 


Per Cent Wood Failure vs. 
Breaking Load 


Figure shows the relationship be- 
tween percent wood failure and break- 
ing load Plywood Shear specimens 
prepared from 3-ply Douglas fir ply- 
wood. The 0.171-inch thick 
peeled veneers were dried different 
schedules, some which were expected 
reduce the bond strength. All were 
subsequently bonded with the same 
phenolic resin adhesive under identical 
conditicns. The sample 300 speci- 
mens included veneers 
Douglas fir trees. The specimens were 
tested wet after boiling hours wa- 
ter, drying hours temperature 
145° F., second boiling hours 
water, and after having been cooled 
approximately 70° 

The percentage between 
percent wood failure and breaking Joad 
8.3 percent which, although signifi- 
cant the .001 level, too low 
value for estimating one variable 
from the other. 

When the data are grouped that 
all specimens any one group have 
been subjected the same combination 
treatments and mean breaking load 
and mean percent wood failure cal- 
culated for each group, the results are 
surprisingly different. The data have 


Percent correlation defined, for the pur- 
this paper, the ratio 


Regression Sum Squares 


x 100 percent. 
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between per cent wood failure and breaking load plywood 


shear specimens from 3-ply exterior grade Douglas-fir plywood tested wet after hours 
boiling water, hours drying 145° F., and hours boiling water 


Fig. 1B.—The same with the data grouped that each plotted point 
the mean tests, all the specimens entering into any one mean having been 


subjected identical treatment. 


been treated this manner Figure 
where each plotted point the 
mean ten test specimens from such 
group. grouping the data the per- 
centage correlation has increased from 
8.3 percent 59.8 percent (Coefficient 
Correlation from 0.30 0.77). 
When the data Figure were re- 
grouped averaging specimens 
logical grouping for these data) the 
correlation was further increased 75.3 
percent (Coefficient Correlation 
0.87). All three correlations were sig- 
nificant the .001 level. These 
calculations demonstrate that when the 
actual test results are used the correla- 
tion between percent wood failure and 
breaking load too small provide 
reliable means estimating breaking 
load from percent wood failure; but 
that when the averages ten more 
specimens are used practical correla- 
tion exists. All the specimens in- 
cluded any specific average must 
have received identical treatment for 
this conclusion true, this case, 
then, would possible predict 
average breaking loads 
wood failure estimates based upon the 
averages more tests. 


Line Table lists the results 
the above-mentioned correlation analy- 
ses. Lines list the results 
analyses four additional sets data. 
All these specimens were 
prepared from plywood whose sawed 
and planed veneers (0.200 inch thick) 
had been dried under optimum condi- 
tions prior surfacing. Matched veneers 
from each eight Douglas fir trees 
were bonded with four phenolic resin 
adhesives having resin solids contents 
2714, 2214, and per- 
The adhesive containing per- 
cent resin solids was considered 
“stronger than the 
and percent resin solids ad- 
hesives “weaker than the 
Three-ply Plywood Shear specimens and 
specimens 
cut from the resulting plywoods were 
subjected the following series 
accelerated weathering 
fore being tested: 


Tested dry, without treatment 


(controls). 
than the wood’’, than the 


are inexact statements the existing 
condition but they express the idea more clearly 
than more involved statement would. 


Table 1.—CORRELATIONS BETWEEN PERCENT WOOD FAILURE AND BREAKING LOAD FOR 
PLYWOOD SHEAR SPECIMENS TENSION SHEAR SPECIMENS 


Specimen Description 


Angle 
between 
Flat Grain Degrees 
ence in Adjacent or of 
Letter Grain Freedom 
90° Flat grain 298 
90° Flat grain 190 
Cc 90° Edge grain 190 
D 0 Flat grain 190 
E 0 Edge grain 190 
120 


Original Data 


(or 8) Specimens Specimens 
% Degrees % Degrees % 
Corre- of Corre- o Corre- 
lation Freedom lation Freedom lation 
8.3 59.8 75.3 
30.6 67.7 
31.8 58.0 
39.0 
31.0 58.5 


Tested wet after boiling hours 

water. 

Tested wet after boiling hours 

water, drying hours 145° 

F., and boiling hours water, 

Tested after another drying and 
boiling cycle. 

Tested after another two cycles 
drying and boiling. 

Tested after another two cycles 
drying and boiling. 


This study included specimens prepared 
from both edge grain and flat grain 
veneers, some with the tracheids ad- 
jacent plies oriented right angles 
one another and some with the trache- 
ids parallel. Line Table lists 
results correlations between 
wood failure and breaking load for 
wood Shear specimens prepared from 
flat grain 3-ply plywood from this study 
while line lists the same 
for Plywood Shear specimens 
from edge grain material. Lines and 
show values for Tension 
mens prepared, respectively, from 
grain veneer bonded with the 
adjacent veneers parallel each 
other. 

Table bear out 
already made regarding those Line 
that the correlation between 
wood failure and breaking load in- 
dividual test specimens hardly 
able for estimating one variable from 
the other but, when the means ap- 
proximately specimens are used [or 
each point, correlation increased 
that seems quite feasible estimate 
average breaking load 
percent wood failure. 


Accuracy Estimates Bond 
Strength 


There way deducing from 
the above data whether changes 
strength have been reflected more accu- 
rately breaking load percent 
wood failure. This comparison accu- 
racy between mechanical and wood fail- 
ure methods poses problem, since the 
data the former were recorded 
pound units and the latter 
seemed that all data should 
duced percentage basis before com- 
parisons could made was de- 
cided convert the mechanical test 
sults percentage the maximum 
breaking load. The wood failure 
were already expressed terms 
cent and did not need converted. 
The material used this comparison 
accuracy the same was used 
the correlation comparisons listed 


Specimens the same pattern and 
sions Plywood Shear Test Specimens 


prepared from two-ply laminate. 
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had more with the reductions 
bond strength than with the absolute 
strengths. was decided, therefore, 
convert the data, for the purposes 
the comparisons about made, 
percentage reductions breaking load 
wood failure. 

relative accuracies mechanical 
and wood failure methods estimat- 
ing bond strength may compared 
the standard deviations 
two samples, one representing mechan- 
and the other representing wood 
failure methods. The sample with the 
lesser standard deviation will the 
more accurate the two. The method 
used obtain the two samples was 
follows: The first sample, representing 
wood failure test methods, consisted 
the differences percentage reduction 
Plywood Shear (1, 12, 17) breaking 
load minus percentage reduction Ply- 
wood Shear percent wood failure, i.e. 
the difference between the reduc- 
tions strength predicted the break- 

ing loads and those predicted the 
percent wood failures 
specimens (see Table for data). 

The second sample, representing me- 
chanical test methods, consisted the 
differences percentage reduction Ply- 
wood Shear breaking load minus per- 
centage reduction Glueline-Cleavage 
(11) breaking load, the dif- 
ference between the reductions 
strength predicted two different me- 
chanical tests (see Table for data). 
The Plywood Shear Test widely used 
both mechanical test and 
method preparing specimens for 
wood failure estimates. Furthermore the 
system for estimating wood failure was 
developed for this particular specimen, 
wood, and glue. Conditions were there- 
fore optimum for the use percent 
wood failure estimate bond 
quality. 

should mentioned that the Glue- 
line-Cleavage method has been found 
useful for other applications than the 
one presented reference (11). When 
used with plywood quality control 
test has been shown equal 
accuracy with the Plywood Shear Test. 
The Glueline-Cleavage specimens used 


Table 2.—PERCENTAGE REDUCTION BREAKING LOAD MINUS PERCENTAGE REDUCTION 
PERCENT WOOD FAILURE PLYWOOD SHEAR SPECIMENS 


(90° Cross-banded, Flat-grain Plywood) 


Tree No. 
16.5 5.0 8.0 14.5 27.6 
IV 50.1 -—45.0 —44.6 20.8 34.3 -—28.3 -24.9 -—46.6 
VI —21.6 -—23.8 -—42.9 -—48.9 -—18.6 -—31.4 -—24.4 -—28.2 
I —69.5 33.8 22.0 15.4 0 0 —72.7 -—10.0 
II 35.0 — 4.9 -—81.7 -—64.1 -—16.1 -—72.2 -—33.2 —41.6 
Ill —59.3 48.8 9.2 -68.8 — 5.7 -59.38 -— 1.1 —42.8 
IV —86.9 16.7 0.4 —77.8 —87.0 9.4 —70.2 2.7 
5.0 9.8 5.9 22.7 29.0 35.3 
III —54.3 -13.4 -—53.2 -—67.6 -—87.3 -—54.6 -—59.9 -—52.6 
IV —38.6 0 —33.2 -35.0 -—84.9 -—23.9 -—59.0 -—45.5 
V —11.3 0 —12.2 0 —-41.8 -42.0 -—33.6 -—38.4 
II —14.2 0 — 7.4 -15.4 -—21.9 0 —21.5 —11.5 
Ill — 9.5 0 0 0 0 0 —10.6 0 
IV 0 0 0 0 0 0 0 0 
Vv 0 0 0 0 0 0 0 0 
VI 0 0 0 0 0 0 0 0 


the Differences —18.7%. 
Standard Deviation of the Differences = 34.0%. 


Table 3.—PERCENTAGE REDUCTION BREAKING LOAD PLYWOOD SHEAR MINUS 
PERCENTAGE REDUCTION BREAKING LOAD GLUELINE-CLEAVAGE 
(90° Cross-banded, Flat-grain Plywood) 


Tree No. 
Adhesive % Weathering 

I 21.9 16.5 — 8.9 0 8.0 — 0.2 - 0.8 27.6 

Ill 22.5 16.5 —17.2 -—19.7 -16.0 -—-19.9 -20.7 — 5.0 
IV 1.3 1.2 7.9 -19.5 -—18.1 — 4.7 -10.9 — 1.4 

2.4 -22.7 — 8.0 6.38 -—22.6 -—38.7 10.4 —14.7 

VI 4.9 22.7 — 3.38 -—59.8 -—47.7 -—22.6 — 5.4 4.8 

20.5 22.2 18.4 2.9 14.7 

Ill — 5.8 0 —-17.4 -—18.6 —38.1 6.3 14.7 —15.0 
IV —21.1 -10.7 -—38.2 -30.9 -—49.4 4.1 -—22.3 — 9.5 

V — 5.8 40.7 -—-11.7 -—11.0 -—28.9 — 3.7 19.4 8.5 

I —14.0 —41.9 9.8 — 0.3 12.9 29.0 0 7.0 

1.9 29.1 -—12.2 -54.7 -—26.1 -59.2 -— 9.4 —10.1 

Ill — 5.5 23.8 -—-10.3 -34.8 -46.3 1.6 7.3 — 4.8 

Vv 30.6 0 20.0 12.5 —27.0 8.0 32.2 5.1 

VI 58.1 0 —22.3 0 —32.6 —41.2 15.0 17.2 

Ill 30.0 23.5 0.9 14.8 23.6 13.1 39.1 
IV 2.3 0 0 0 9.2 0 7.9 30.4 

Vv 0 0 0 0 0 0 0 23.9 

VI 0 0 0 0 0 0 0 8.7 


Mean the differences 
Standard deviation of the differences = 20.5%. 


Mechanical Estimate minus 2nd Me- 
chanical Estimate, more detail: 


for each and for 
each tree tested. The mean these 192 
differences percent, i.e. the 


percent percent 
two methods (mechanical and wood 


reduction reduction 
breaking load breaking load 


failure) agree within 18.7 percent re- minus flat-grain 
garding the average change bond 
strength. Percent wood failure indicated specimens 


18.7 percent greater reduction specimens (matched for 


strength than did Plywood Shear break- 
ing loads. The standard deviation 
these differences 34.0 percent. Al- 
though the average reduction strength 
predicted the two methods (me- 
chanical and percent wood 
agree within 18.7 percent, any 
vidual difference very unreliable, 
out 100 the differences exceeding 
+34.0 percent. 


these comparisons are the quality- 
type, both the Plywood Shear 
and the Glueline-Cleavage specimens 
having becn prepared from the same 
sheets plywood. 


Plywood Shear Breaking Load vs. 
Percent Wood Failure 


Table lists the differences, Mechan- 
ical Estimate minus Wood Failure Esti- 


more detail: Plywood Shear vs. Glueline- 


plywood comparison, when the same tech- 
nique used with the differences 1st 
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treatments and tree) the mean 
differences percent. The Stand- 
ard Deviation these differences 
20.5 percent. 


The average difference the esti- 
mates has thus changed from per- 
cent —3.6 percent. The two mechan- 
ical tests agree much more closely re- 
garding the size the average reduc- 
tion strength. The standard deviation 
has been reduced from 34.0 percent 
20.5 percent. The Plywood Shear and 
Glueline-Cleavage breaking loads are 
better agreement than are the Ply- 
wood Shear breaking loads and percent 
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Table DIFFERENCES AND STANDARD DEVIATIONS 


Specimen Description 


Refer- Angle between 


Flat-grain Degrees 
Letter Adjacent Veneers Edge-grain Freedom 
90° Flat-grain 191 
Cc 90. Edge-grain 191 
Flat-grain 191 
Edge-grain 191 


wood failures despite the fact that the 
latter determinations were made from 
the same specimen each case while 
the former were made from different 
specimens. two specimens were pre- 
pared from the same material (wood 
and glue), treated identically reduce 
the bond strength, and tested with Ply- 
wood Shear Test and Glueline- 
Cleavage Test, could expected that 
the difference between the two mechan- 
ical estimates (of the percentage reduc- 
tion bond strength) would not ex- 
ceed +20.5 percent with probability 
.68 +41.0 percent with proba- 
bility .95. Had two estimates been 
made using the single specimen tested 
the Plywood Shear Test, one using 
the breaking load and the other using 
the percent wood failure, the expecta- 
tion that the difference (between the 
two estimates the percentages reduc- 
tion bond strength) would now not 
exceed percent with probabil- 
ity +68.0 percent with 
probability .95. 

The comparisons were repeated using 
cross-banded edge-grain veneers, lami- 
nated® flat-grain veneers, and laminated 
edge-grain veneers. Table summarizes 
the results these comparisons. The 
figures line will recognized 
those used the comparison accu- 
racy which has just presented. 
will noted that the pattern results 
same that line every case the 
standard deviation the two mechan- 
ical tests notably lower than that for 
the corresponding wood failure vs. me- 
chanical comparison. also worthy 
note that the average mean differ- 
ence the case the mechanical com- 
parisons 5.0 percent while the 
case the wood failure mechanical 
comparisons 11.0 percent more 
than double the other. seems safe 
conclude that, when used the best 
conditions, mechanical test methods 
give more accurate estimates bond 


strength than percent wood failure 
methods. 


Summary Test Results 


The percent wood failure any 
single specimen did not provide sat- 
isfactory basis for estimating the bond 


Laminated used the sense being the 
opposite cross-banded. 
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Mechanical Estimate 


1st Mechanical Estimate 
vs. % Wood Failure 


vs. 2nd Mechanical 


Estimate Estimate 
Mean Standard Mean Standard 
Difference Difference Deviation 
18.7 34.0 3.6 20.5 
5.5 37.4 6.5 15.4 
2.9 34.3 8.2 
35.6 1.9 20.5 
11.0 35.3 5.0 18.4 


strength that specimen. However, 
when test results groups ten 
more specimens were averaged usable 
positive correlation was shown exist 
between mean percent wood failure and 
mean load. using the 
means ten more specimens 
possible certain cases estimate 
bond strength from wood failure. 

Mechanical test results have been 
shown give more reliable estimates 
bond strength than percent wood 
failure methods. 


Discussion 


One difficulty when attempting 
estimate bond strength 
wood failure that only one specimen 
examined time and the researcher 
makes the inference, consciously 
otherwise, that the estimate percent 
wood failure measures the quality 
the bond that particular specimen. 
This has been shown unreli- 
able assumption. However, provided all 
the necessary conditions are fulfilled 
seems possible estimate bond 
strength from wood failure. Some 
these necessary conditions include: 


(a) One species wood, 
Douglas fir. 

(b) That all specimens for wood 
failure readings prepared 
means the same standardized 
specimen and testing procedure, 
e.g., the Plywood Shear test 
procedure (1, 12, 17). 

(c) That correlation between per- 
cent wood failure and breaking 
load for that test specimen de- 
sign, species wood, etc., shall 
have been prepared using the 
means ten more tests for 
each point used the correla- 
tion analysis. 


The mean ten more specimens 
was chosen appeared give 
adequate results this test. More work 
would required substantiate the 
use this number specimens per 
stances. should stressed that the 
number specimens used calculat- 
ing each mean could not reduced, 
for economic practical reasons, with- 
out danger arriving incorrect con- 
clusions, wasted research effort, faulty 
quality control. Keeping mind that 


much larger number wood failure 
test specimens are necessary obtain 
the accuracy provided the breaking 
loads mechanical test methods may 
well that the economics testing 
will favor the latter methods. 


the principles which Truax (14) 
observed applying between species 
wood apply within species? the 
case the relationship between wood- 
failure and shear-strength appears 
that they not. When his forty-odd 
species were group, 
wood failure decreased with increasing 
breaking load while this case (Doug- 
las fir bonded with phenolic resin 
hesives) the relationship reversed and 
decrease wood failure accompanies 
decrease breaking load. Why should 
this so? the case where forty-odd 
species are compared the strength 
glue constant while the strength 
the wood varies from very weak 
strong. The glue stronger than the 
weaker woods and stronger than 
springwood the stronger woods but 
not strong the summerwood 
the latter least something «p- 
proaching this condition. Also, 
all the glues were soluble water 
the tests were, necessity, conducied 
untreated specimens. logical 
that, with bonds made under ideal con- 
ditions that there are defective 
sections, the weaker woods should have 
low breaking loads and high wood fail- 
ures, whereas the stronger woods should 
have higher breaking loads and lower 
wood failures. the case the 
stronger woods the tendency might 
for failure occur through the spring- 
wood, and for the percentage wood 
failure reflect the percentage 
springwood the specimen. 

the case Douglas fir bonded 
with phenolic resin adhesives the con- 
ditions are quite different. The adhesive 
not water soluble when used rec- 
stronger than the springwood and ap- 
proximately strong the 
wood, and the strength the wood 
much more uniform (any differences 
being related the different 
tions springwood and summerwood 
the different specimens). Further- 
more the specimens were subjected 
variety treatments before 
tested, the treatments generally being 
intended reduce the bond strengt!: 
differentiate between those which are 
and those which are not weatherproof. 


the studies described this 
investigations were being made ‘he 
occurrence defective bonds, i.e., 
the bonds were suspected 
sub-standard quality. Under 
circumstances, which may 
mately the same those existing 
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purposes, appears that de- 
crease wood failure accompanied 
decrease breaking load. Prob- 
ably what happens that with strong 
bond the break occurs through both the 
and summerwood the 
specimen. the bond strength re- 
duced the tendency may for failure 
occur through the springwood but 
no: through the summerwood, and 
the bond strength further reduced 
until less than that the spring- 
wood the failure would logically occur 
through the glue the wood-glue 
interface depending upon the relative 
values the adhesive and cohesive 
strengths the glue. seems that 
differentiation must made between 
theories which apply the gluing 
wood general and those which apply 
the gluing particular species. 
Apart from its lesser accuracy, an- 
other drawback the use percent 
wood failure absolute measure 
bond quality the great difference 
the appearance broken bonds. This 
difference appearance may 
duced altering the angle grain 
with reference the direction ap- 
plication the load. The (British) 
Simple Lap Test Piece (6, was pur- 
designed minimize percent 
wood failure that any representative 


estimate provided these specimens 


would lower than those provided 
the (United States) Block Shear Test 
(1, 16), the (Canadian) Tension 
Shear Test Piece These objec- 
tions are minimized 
testing one species wood, one class 
adhesive (e.g. phenolic resin adhe- 
sives), and one standardized design 
test piece. This the situation with the 
Douglas Fir Plywood Association test 
procedure and the use percent wood 
failure measure bond quality 
may well justified. The Douglas Fir 
Plywood Association, working under 
conditions that favor the use percent 
wood failure, found necessary teach 
estimators how percent wood 
failure that data collected differ- 
ent persons, the same person dif- 
ferent times, will agree within accept- 
able limits. Their method circulate 
standardized sets specimens from 
estimator estimator and require 
that each check his readings against the 
standard. This standard, although 
adopted only after careful study ex- 
perts the wood gluing research field, 
arbitrary one. Another 
group experts would quite likely 
have chosen different standard with 
the same specimens, and would almost 
certainly have arrived 
standard had they used different de- 
sign test piece different species. 


the Plywood Shear Test Specimen but with 
gripping surfaces. 


the Douglas Fir Plywood Association 
working with only one species has 
found necessary take these precau- 
tions co-ordinate the estimates made 
different how much more 
elaborate system required per- 
cent wood failure used under 
less suitable conditions. Different test 
pieces, species, plywood and laminated 
wood, different adhesive classes, say 
nothing estimators from laboratories 
spread across the world greatly increase 
the hazards associated with using per- 
cent wood failure universal esti- 
used measure bond quality 
world-wide exchange standardized 
specimens Photographic keys 
written descriptions have not proven 
satisfactory substitutes. 
istic mechanical tests which enhances 
their value that the results are ex- 
pressed accepted, un- 
equivocal units, such force pounds 
grams stress pounds per square 
inch grams per square centimeter. 


Conclusion 


spite the deficiencies me- 
chanical test results, such undesirable 
variability and lack complete knowl- 
edge how the breaking loads 
should interpreted (because in- 
sufficient understanding the stress 
distributions the moment failure), 
they still estimate bond strength more 
closely than other methods. best, 
these other estimates such 
wood failure, can used substitutes 
for the mechanical test only after the 
two have been shown correlated. 
Only then can the mechanical strength 
bond from the per- 
centage wood failure. Furthermore, 
the deficiencies mechanical tests ap- 
pear more amenable solution 
through further research than the 
deficiencies percent wood failure 
methods. When all things are consid- 
ered appears that the results me- 
chanical tests, despite their imperfec- 
tions, provide more universally appli- 
cable measure glue line quality than 
does percent wood failure. 
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The Gluing Hardboards with 


Polyvinyl Acetate Emulsions and 


Resorcinol-Formaldehyde Resins' 
FREDERIC SHELTON and RUSSELL STENSRUD 


Manager, Technical Department, and Wood Technologist, Reichhold Chemicals, Inc., 


Seattle, Washington 


Suggests use cold setting high strength adhesives gluing 
hardboard hardboard and hardboard wood. Characteristics, 
advantages and disadvantages acetate emulsions and 
resins are discussed. 


THE INCREASED AVAILABILITY 
and use hardboards home 
construction, cabinet making, hollow- 
core door manufacture, and do-it-your- 
self enterprise, the need for cold setting 
high strength adhesives has grown con- 
siderably. Polyvinyl acetate emulsions 
and resins for 
dry bonds and completely waterproof 
bonds, respectively, are ideally qualified 
fulfill this need. 

Suggestions for the use these two 
types adhesives will provide start- 
ing point for the development the 
most efficient procedure for the use 
these adhesives the gluing hard- 
boards hardboards woods most 
manufacturing operations. 

With the rapid development emul- 
sion adhesive technology expected 
that the problems low water 
sistance and flow under static load 
are characteristic the unmodi- 
fied polyvinyl acetate emulsions used 
the study date will soon overcome. 
However, further work with the exist- 
ing products explore the many vari- 
ables encountered any gluing opera- 
tion such the effect moisture con- 
tent the adherends, open and closed 
assembly time tolerances, useful spread 
ranges, stock temperatures, 
many interactions, 


Polyvinyl Acetate Emulsions 


Characteristics: Polyvinyl acetate 
emulsions could termed muss, 


before the Division, 
Pacific Northwest Section, Forest Products Re- 
search Society, May 17, 1954, Aberdeen, 
Washington. 
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plywood laboratory and technical representa- 
tive the plywood and other glue-using indus- 
tries since joining Reichhold 1952. Stensrud, 
member, received B.S.F. from College 
Forestry, University Washington, 1950. 
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open the container, apply the 
emulsion the material bonded, 
then hold the pieces contact for 
few minutes several hours, depend- 
ing upon the porosity the material 
being bonded. 

Important advantages offered this 
adhesive are: addition catalyst 
hardner necessary; heating the 
mix the final assembly; strong dry 
bond; colorless glue line; and good ad- 


hesion many difficult 
materials. 
all adhesives, however, 


there are disadvantages which should 
considered when contemplating ap- 
plication polyvinyl For un- 
modified polyvinyl acetate emulsions 
these are: Little water resistance, 
flow under static load, softening 
heating, and relatively high glue line 
cost. 

two dimensional polymer, and 
therefore thermo-plastic, ace- 
tate generally considered have the 
structure: 

O=C-CH3 O=C-CH3 
n 

prepared polymerizing vinyl 
acetate under the proper conditions. 
Vinyl acetate manufactured from 
acetylene and acetic acid and formed 
the addition acetylene acetic 
acid the presence mercuric salts. 
The reactions involved can written: 


or. 
Acetylene Acetic Acid Vinyl Acetate 


Vinyl Acetate 
Polyvinyl Acetate 


The molecular weight the result- 
ing polymer can varied over wide 
range the proper selection catalyst 
and conditions, and the molecular 
weight greatly affects the adhesive char- 
acteristics the material. When emul- 
sion polymerization techniques are used 


with water base, milky white emul- 
sions are obtained. 

Generally for adhesives, 
emulsions containing 50-60 per cent 
non-volatile material are made. Such 
emulsions have viscosities the range 
400-7000 cps 77° and ere 
quite stable. The particle size 
emulsion the range and 
gallon the emulsion weighs about 
9.2 pounds. 


Hardboard Gluing: The use 
polyvinyl acetate emulsions 
tion adhesives has been limited spe- 
cialty applications because the rather 
high glue line cost. Using the recom- 
pounds per thousand square fect 
double glue line, the cost will range 
from Polyvinyl acetate there- 
fore has been favored the home- 


However, because the very short 
pressing time and the fact that there 
little loss the use these emul- 
sions, more and more door and furniture 
manufacturers are finding places for 
them their ace- 
tate emulsions set result the loss 
water the surrounding medium, 
which causes the emulsion break and 
form film resin. When one both 
the adherends relatively dense, 
semi-porous material such hardboard, 
the time for sufficient water lost 
—the pressure period—is considerably 
longer than that for soft 

work with three commercial poly- 
vinyl acetate emulsions was found 
that pressure period from 
minutes, recommended for wood-io- 
wood gluing, was much too short when 
gluing hardboard wood. also was 
quite obvious that the three emulsions 
required distinctly different minimum 
pressure periods. However, 
periods the order minutes 
sufficient for all three emulsions. 
good guide the pressure period 
quired apply pressure until 
fine bead squeeze-out has lost its cloudy 
appearance and has become 
and hard. 
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The results experiment com- 
aring the effects planed against un- 
standard board vs. tempered 
board for the three polyvinyl acetate 
emulsions are shown Table These 


Table 


COMPARISON THREE COMMERCIAL POLYVINYL 


ACETATE EMULSIONS ADHESIVES THE BONDING 


PLANED AND UNPLANED, STANDARD AND TEMPERED 
HARDBOARDS DOUGLAS FIR VENEERS 


THREE CLAMPING PRESSURES 


dita indicate that there was trend TYPE Emulsion Emulsion 
with increasing pressure over the range 


and then sheared. Only those specimens 
glued with Emulsion showed more 


Notes: Key figures: 


Number specimens failing along hardboard-fir glue line. (see 


than per cent wood and fiber failure. 

was not judged sufficiently high 


Number specimens failing fir-fir glue line. (see Figure 


area C). 


Gluing hardboard shear 
values high 350 psi have been ob- 
tained. The fiber failure depended upon 
the type hardboard used. Recom- 
mendations for the gluing hard- 
boards Douglas-fir other western 
soft wood, hardboard hardboard, 
are given Table II. This information 
based primarily upon laboratory data 
derived from the testing panels made 
from the major types hardboard 
available the present time. 


Resins 

Characteristics: 
maldehyde resins, either straight 
modified some degree with phenol, 
are among the few adhesives which will 
cure room temperature and give 


Shear and fiber wood failure are averages specimens panel. 


All panels ply construction made bonding the hardboar 


face and 


back ply exterior plywood. PVA emulsion spread pounds 


per thousand 


double glue line; press time minutes 70° F.; 


closed assembly time, 10-15 minutes, open assembly time. 


All specimens standard 
shear area and 


shear specimens except cut for 0.5 square inch 
kerfed one side through plies; the other side through 


plies shown Figure Shear values determined multiplying 
observed pounds force failure then reduced per cent accord- 
ing procedure Commercial Standard 35-59, paragraph 5.3. 


completely waterproof bond. They are 
the only commercially available water- 
proof, room temperature curing ad- 
hesives which are 
soluble the uncured state allow 
the use water solvent and 
clean-up medium. Resorcinol-formalde- 
hyde resins produce bonds which are 
most durable, being resistant boiling 
water, prolonged immersion water, 
most organic solvents and most other 


reagents, excepting strong alkalis and 
oxidizing 
Resorcinol-formaldehyde are 
made reacting resorcinol with for- 
maldehyde, generally aqueous me- 
dium. One theory regarding the reac- 
tion resorcinol with formaldehyde 
holds that the reaction proceeds much 
the same way the reaction phenol 
with formaldehyde with the formation 
methylol groups. The methylol 


Table FOR THE USE POLYVINYL ACE- 
TATE EMULSIONS THE GLUING HARDBOARDS 
DOUGLAS FIR OTHER WESTERN SOFT WOODS 
HARDBOARDS HARDBOARDS— 


Typical areas failure are shown as: 


along hardboard fir glue line. Failure 
area results fiber failure (failure hardboard), wood 
failure, and/or glue failure and reported per cent 
wood and fiber failure. 


B—failure partially along hardboard fir and partially along 
fir fir glue lines producing either fiber, wood, glue 
failure 


along fir fir glue line. Failure this area 
results wood and/or glue failure and reported per 
cent wood failure. 
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Condition Factor 


1 


Surface preparation 
Hordboard faces ply Ext A-A A 1 H 
LLL LLL LLL LL 4. Assembly Time 
Cut to glue line 
Pressure 


COLD PRESS OPERATION 


Recommended Range and/or Remarks 


2-12%. Mating pieces should have approxi- 
mately the same moisture content. 

Surfaces should smooth possible. Deep 
boards should sanded and 
planed smooth. Highest strength bonds will 
result from the useof sanded planed boards. 
60-90 

2-20 minutes. Glue must tacky 
application pressure. 

30-80 minutes. When fine bead squeeze-out 
hard and translucent, pressure may removed. 
Sufficient give good contact. With planed 
boards, 25-200 psi; unplaned, psi. 


Moisture Content 


Storage the polyvinyl 
acetate emulsion Store the polyvinyl acetate emulsion tightly 
closed container and protect from freezing. 
Glass containers resin lined drums are satis- 
factory storage vessels. not allow the emul- 
sion remain contact with iron copper 
containing alloys for extended periods will 
discolor and may stain some woods. 
Typical areas failure are shown as: 

(A) failure along hardboard fir glue line. Failure this area 
results fiber failure (failure hadboard), wood faiure 
glue failure and reported per cent wood and fiber 
ailure. 

failure partially along hardboard fir and partially along fir 
fir lines producing either fiber, wood glue failure 

failure along fir fir glue line. Failure this area results 
and glue failure and reported per cent wood 
ailure. 


(B) 


(C) 
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LS ‘Straight Resorcinol | Modified Resorcinol | Straight Resorcinol Modified -Resorcinol kK 
Pressure (psi) Pressure (psi) Pressure (psi) Pressure (psi) 


Resorcinol 
Resorcinols 
densation 
CH2 
Substituted 
Methanes 


Final Polymer 


Table EVALUATION STRAIGHT RESORCINOL AND 
MODIFIED RESORCINOL-FORMALDEHYDE RESIN, COLD AND HOT PRESS, 
TWO PRESSURES, ADHESIVES FOR FOUR BRANDS 
STANDARD HARDBOARD THE SCREEN BACK, SCREEN 
BACK PLANED, AND PRESS PLATEN TYPES 


_COLD PRESS _ 


Notes: Key figures: 
Per cent fiber wood failure. 
Shear pounds/square inch. 
Number specimens failing hardboard-fir glue line. 
Number specimens failing fir-fir glue line. 


Shear values and fiber wood failure are averages specimens per panel. These 
specimens cut with 0.5 sq. in. shear area, shear value multiplied reduced 
10%. (Specimen paragraph 5.3 Commercial Standard 35-49.) Figure 
for diagram showing method kerfing. 


All panels ply construction hardboard face and back glued ply exterior 
plywood. 
Hot Press panels glued follows: 

a. Spread 55-60 lbs / Mdgl. 

Closed assembly time—10 

Open assembly time less than one minute. 
Col 


Resin catalyst ratio—100 parts resin parts catalyst weight. 
press panels glued follows: 
Spread 55-60 
Closed assembly hour 70° 
Open assembly time—less than one minute. 
Press time—16 hours 70° 


Resin catalyst ratio—100 parts resin parts catalyst weight. 


All specimens standard shear specimens except cut for 0.5 square inch area shear 


one side through plies; the other side through plies shown 
igure 


RESORCINOL-MODIFIED RESIN, COLD AND HOT PRESS, 
TWO PRESSURES, ADHESIVES FOR THREE BRANDS 
TEMPERED HARDBOARD THE SCREEN BACK, SCREEN 
BACK PLANED AND PRESS PLATEN TYPES 


Straight Resorcinol | Modified Resorcinol |Straight Resorcinol Modified Resorcinol k 
Pressure (psi) Pressure (psi) Pressure (psi) Pressure (psi) 
238 139 229 229 126 148 229 
126 


groups then condense 


With further condensation and addition 
formaldehyde, they form three di- 
mensional cross-linked network accord- 
ing the sequence reactions shown 
left. 

Most commercial 
hyde resins are produced containing 
per cent non-volatiles water- 
ethanol solution which has 
weight per gallon about 9.4 pounds. 

Straight resins have 
lent stability under usual storage con- 
ditions. Such resins tightly closed 
containers can stored for six months 
The phenol-modified resorcinol resins, 
however, have limited stability. Most 
commercially available phenol-moditicd 
resorcinol resins will have advanced 
such high viscosity that they are not 
usable after about days from tie 
date manufacture when stored 
70° 


Hardboard Gluing: The use 
resorcinol-formaldehyde resins 
duction adhesives has been limited 
their high glue line cost. Their primary 
use has been fields requiring the 
most waterproof, durable bond 
with either room temperature intcr- 
mediate temperature curing operation. 

The range glue line costs for 
resorcinol-formaldehyde resins from 
$20-65 per thousand square feet 
double glue line—straight 
resins giving costs the 
and extended, phenol-modified resins 
the lower range. Resorcinol resins are 
used glue hardboards counter tops, 
hardboards hollow and slab cores for 
doors, and home- 
handyman’s glue. 

Possible disadvantages resorcinol 
adhesives, other than the high glue line 
cost, are the dark color the glue line, 
the need for hardener and/or catalyst 


Table 


Notes: Key figures: 

Per cent fiber wood failure. 

Shear pounds/square inch. 

Number specimens failing along hard- 
board fir glue line. (Fig. area A). 

Number specimens failing along 
glue line. (Fig. area C). 

Number specimens failing along 
Fig. 


Shear values and fiber wood failure are 
averages specimens per panel. These 
mens cut with 0.5 sq. in. shear area, shcar 
area, shear value multiplied reduced 
mercial Standard See Fig. for 
showing method kerfing. 

Hot press panels glued follows: 

Spread 55-60 

Assembly time—10 minutes. 

Open assembly time less than one 

Resin catalyst ratio—100 parts 

Cold press panels glued follows: 

55-60 

Closed assembly hour 70° 

Open assembly time—less than one 
ute. 

Press time—16 hours 70° 
Resin catalyst ratio—100 parts 


Whe 
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set the resin, the limited pot life 
the mixed adhesive, unsatisfactory cures 
temperatures below 65° F., and lack 
gap-filling properties. 

The curing resorcinol resins 
brought about the addition 
catalyst and/or hardener. The rate 
cure dependent upon the catalyst and 
hardener concentrations, temperature 
the glue line, and the the mix. 
general, the factors which shorten 
the cure time also shorten the pot life 
the mixed adhesive. 


The usual resorcinol resin formula- 
tion designed give satisfactory 
cure 70° not more than 
hours’ clamping time. Pot life for such 
formulation will about hours 
70° The recommen- 
dations for the gluing hardwoods 
with resorcinol resins apply also most 
hardboard gluing. For 
bonds most important that the 
adhesive assembly time 
recommendations closely followed. 

When used hot press adhesives, 
resorcinol resins tend toward excessive 
flow. High density high resin con- 
tent boards glued soft wood will 
show starved glue line and excessive 
penetration the into the soft 
wood pressures excess 125 psi 


FOR THE USE RESORCINOL-FORMALDEHYDE RESINS 
THE GLUING HARDBOARDS DOUGLAS FIR OTHER WESTERN 
SOFTWOODS HARDBOARDS HARDBOARDS 


Condition Factor 


Moisture Content Hardboard 
Wood 


N 
wn 
tal 
~~ 


Recommended Range and/or Remarks 


2-7% Hot press, 2-14% cold press. Mating pieces should have 
approximately the same moisture content. 


Surfaces should smooth possible. Deep screen pattern 


boards should sanded planed smooth. Highest strength 


Preparing Mix 
Spreading 


bonds will result from the use sanded planed boards. 
Follow directions closely. 


Recommended spreads are generally the range 45-60 


The adhesive may spread with rubber steel 


Assembly Time 


roll glue spreaders, brushes, sprays glue guns. 


ommendations closely. insufficient open and/or 
sembly time used, excessive squeeze-out will take place 


Press Time 


resulting starved glue 


dations for hardboard are not available, follow the recommen- 
dations for hardwoods. For calculation hot press pressing 
times most hardboards are equivalent 25% thicker Douglas- 
fir veneer. For Plyron manufacture increase press time 
seconds 285° for hardboard, seconds for 
1/10” hardboard over normal Douglas fir press times, will 


satisfactory. 


Cold psi; hot pressing—75-125 psi maximum 
with most hardboards. 
Curing Temperature Cold pressing—not less than 65° F.; hot pressing-platen tem- 


perature not over 300° 


are used. gluing hardboards hard- 
woods hardboards hardboards, ex- 
cessive squeeze-out result with pres- 
sure above psi. Table III shows the 
effect excessive pressure the hot 
pressing boards and 

may readily seen from the data 
Tables III and that, general, 
either the straight resorcinol phenol- 
modified resorcinol adhesives, hot 
cold press, provide excellent bonds over 
the range conditions tested. makes 


Laminated Crossarms' 


HANNA 
Member Technical Staff, Bell Telephone Laboratories, Inc., Murray Hill, 


Studies were made evaluate physical properties various 
designs laminated crossarms. Objective present investigations 
preparation single specification covering all types crossarms, 


reduce production costs. 


PAPER CONCERNS the develop- 
ment work conducted Bell Tele- 
phone Laboratories the field 
laminated crossarms. Although most 
people are more interested the pres- 
ent and future aspects concerning the 
laminated crossarm, mecessary 
first review the past order gain 
insight into the future. 

There are more than million cross- 
arms the outside plant the Bell 
System alone, plus the many millions 
used the power companies and other 
general, crossarms are used 
telephone plant support the con- 


Section, Forest Products 
November 4-5, 1954, New York City. 

River Falls State Teachers and the Uni- 
versity of Minnesota, majoring in forestry, prior 
World War served Air Force 
the war, received B.S. Wood 
Technology from University 
Hanna joined Bell Laboratories Technical 
1948 after years sales and sales 


ductors open wire lines. Approxi- 
mately one million new arms are pur- 
chased annually for Bell System use. 

There are various types crossarms, 
including: exchange arms used prin- 
cipally for local distribution, carrier 
arms used long distance toll lines, 
joint-use arms used poles which 
carry electric utility lines well com- 
munication lines, and non-joint use 
arms used poles carrying only Bell 
System equipment. 

The several types crossarms pro- 
vide for various spacings between wires 
meet the requirements their use. 
For example, the insulator pin spacing 
required for supporting carrier circuits 
which have number communication 
channels each pair wires differ- 
ent from that for ordinary exchange 
which have only single voice 
frequency channel. Here the spacing 
dictated transmission considerations. 
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little difference whether the hardboard 
planed, screen back sanded, the 
smooth press platen type. However, 
the screen pattern deep recom- 
mended that the board sanded re- 
duce the pressure required and assure 
the utmost contact the mating area. 

Recommendations for the gluing 
hardboards with resorcinol resins based 
upon the laboratory and field data 
gathered date are given Table 


Another example factors influenc- 
ing pin spacing found lines used 
jointly with power companies where 
wider wire spacing necessary near the 
pole order that there may climb- 
ing space through the communication 
wires the power lines above. The 
length the arms varies from two feet 
ten feet. However, all crossarms have 
three things common: (1) Their 
purpose—to support the communica- 
tion wires manner which will en- 
able satisfactory telephone service 
provided under all 
which they are exposed—wind loads, 
ice loads, wire loads, etc. and for long 
periods—in some cases years. 
(2) common cross-section—with one 
exception (the arm), all Bell Sys- 
tem crossarms are inches wide and 
inches deep. This desirable 
order keep minimum the num- 
ber standard hardware items which 
are used equipping the crossarms for 
service. Complete interchangeability 
all items required. (3) The 
material from which crossarms are 
made—wood. 
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Until rather recently all crossarms 
were made solid timbers. was not 
until the fall 1946 that the first ex- 
perimental laminated crossarms were 
produced for the Bell Laboratories. 
Their production was stimulated 
war-induced shortage suitable timber. 

The initiation the laminated cross- 
arm development program had its ob- 
jectives: the development 
tion suitable designs laminated 
arms which could produced econom- 
ically from available timber stocks, and 
the preparation specification require- 
ments that would assure these arms 
physical properties telephone 
field requirements. 


First Laminated Arms 


The initial lot consisted some 
laminated Douglas-fir arms 
length. These crossarms were produced 
west coast manufacturer and con- 
sisted laminations, incorporating 
solid top lamination with center and 
bottom laminations having finger joints. 
These represented not only 
laminated arms but also the first arms 
utilize the principle joining short, 
low grade pieces together non- 
critical areas. The adhesive used was 
room temperature setting 
resin type. 

Twenty-five this initial lot were 
mounted outdoors July, 1947, the 
Bell Laboratories’ test plots Chester, 
and Limon, Colorado. simu- 
late line loading conditions, pound 
concrete weights were suspended 
each insulator pin position arms 
each location. One these arms 
shown Figure 

The remaining arms were broken 
static bending tests using special 
apparatus (1)? which dis- 
tributes the machine load equally 
each pin position. laminated arm 
after test this apparatus shown 
Figure 

The laminated Douglas-fir arms were 
least strong solid Douglas-fir 


cited. 


Figure inspection one 
first laminated Douglas-fir crossarms. Arm 
being examined the author, Hanna. 
The concrete blocks each insulator 
pin position simulate line loading conditions. 


arms may seen Table After 
years’ exposure, several these 
arms were removed from the Chester 
plot and tested. apparent loss 
strength was found for either 
loaded with the 60-pound weights 
those mounted without load the pin 
positions. Now after more than years’ 
exposure, all these arms are ex- 
cellent condition. The glue lines are 
intact and show only occasional slight 
separations. The arms are straight and 
have checked but little. 

During 1951 shortage suitable 
stocks crossarm lumber was becom- 
ing real concern. Bell’s development 
work laminated arms offered in- 
esting solution difficult situation. 
large Texas manufacturer had indi- 
cated interest working with Bell 
the problem and pilot plant for 
laminating southern pine lumber was 
constructed, the details which have 
been reported previously (2). 

Design requirements were established 
for two types arms and over 100 ex- 
perimental laminated crossarms were 
produced. Crossarms feet length 
had either laminations. The six 
foot arm was made from lamina- 
tions. These arms were shipped the 
Murray Hill Laboratory for tests de- 
termine both bending strength and 
efficacy glue lines. Standard ASTM 


strength. 


Figure (left) shows one the first laminated Douglas-fir cross- 
arms broken the apparatus for distributing 
equally each pin position. Figure (below) group five 
laminated experimental crossarms broken bending strength 
tests determine effect random location joints crossarm 


methods were used for block shear and 
12-day accelerated cyclic weathering 
tests, and the whiffletree 
bending. 

The arm appeared most promis- 
ing for early field trial and was 
selected for production. special 
dimension arm, 334” wide and 
deep, with severe strength 
ments, and for which suitable solid 
timber becoming increasingly difficult 
obtain. 

From manufacturing standpoint the 
pieces feet long and requiring 
free material both the outer 
laminations, did not readily lend itself 
crossarm 334 inches wide from as- 
sembly nominal 4-inch width boards. 
There was difficulty maintaining 
alignment sufficiently close get 
foot arm from material originally 
long. 

One difficult problem concerned the 
rather large wane requirements allowed 
standard Nos. and strips and 
boards. The problems were worked out 
follows: The laminated arm, 


made from kiln dried southern 


lumber, was found strength tests 
standard green, steamed, solid southern 
pine arm (see Table 1). Because 
this fact was felt that would 
satisfactory permit the width the 
arm reduced inches and 
this was done. Even with this reduction 
width, the laminated arm averaged 
some per cent stronger than the 
standard solid arm. 

The difficulty providing sufficient 
material for trimming uneven ends was 
overcome through compromise. The 
manufacturer used greater care 
lay-up operation, and the end tolerances 
were relaxed provide greater 
allowance for trim. 

The wane problem was not easily 
solved. Wane occurring the edges 
the laminations was objectionable from 
several standpoints. First, arms with 
excessive wane and unacceptable ap- 
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Table STRENGTH SOLID AND LAMINATED CROSSARMS 


Construc- 
Species Type tion 
Douglas fir 10B Solid 
Douglas fir 10B Laminated 
Douglas fir (2) 10B Laminated 
Douglas fir 10a Solid 
Douglas fir 10A Laminated 
Southern pine 10B Solid 
Southern pine 10B Laninated 
Southern pine 1UA Solid 
Southern pine (3) wé Laminated 
Southern pine DE Solid 
Southern pine DE Laminated 
Southern pine DE Laminated 
Southern pine DE Laminated 


Maximum 
Average 
Load 
per Pin Std. Ratio 
Year Cross Moisture or Wire No. of  Dev- Strength 
of No. Section Content Position Lamin- ia- of Laminated 
Treatment Test Tested (inches) (Percent) (Pounds) a s tion to Solid Arg 
Creosote-dip 1940 92 3-1 /bxu-1/4 Below 18 460 
Penta-dip 1947 490 107 
Penta-dip 1951 4 J-1/bxh-1/h Below 16 490 3 107 
Creosote-dip 1946 92 3-1 Below 18 380 (2) + 
Penta-dip 1947 5 3-1 8 3 155 
Creosote- 19:6 65 Below 18 400 - 
pressure 
Creosote- 1951 ll 3-1 10 420 3+5 105 
pressure 
Creosote- 1946 62 3-i/4xb-1/4 Below 18 370 - 76 
pressure 
Penta-preseure 1951 15 Bol /hxh-1/ 12 470 5 78 127 
Creosote. 1939 lo 3-3/4x5 Green 1¢00 132 
pressure 
Penta-pressure 1951 10 3=3/4x5 13 1150 6 230 115 
Penta-pressure 1953 9 321 /2x5 10 1191 6 256 119 


(1) After 3-1/2 years outdoor expasure with a constant load of 60 pounds per pin. 


(2) Strength sere of 460 pounds per pin for type 10B solid Douglas fir arms converted to 380 pounds for type 1UA 


(Basis: 


(3) Broken by "whiffletree” as LOA arm. 


pearance were shipped, and since first 
impressions are often important ac- 
ceptance any new product, 
job the user would done. 
Second, was evident that small pieces 
dry bark flaking off the wany sur- 
faces might tend prevent close con- 
tact adjacent laminations. Third, 
was feared that lack wood one 
more the edges might interfere 
with the transmission pressure ad- 
jacent glue lines and result open glue 
joints along the edges the 

For these reasons was considered 
imperative require virtually square 
edge material center laminations. 
However, the wane allowances the 
outer laminations were relaxed far 
practicable. 

Following these principles, some 
8400 dead end crossarms were produced, 
pressure treated 6-pound retention 
per cent pentachlorophenol- 
petroleum solution, and 
various operating telephone companies 
the Bell during 1952 and 
1953, 

The reaction the field forces was 
excellent. The arms were approximately 
per cent lighter weight than their 
solid counterparts, primarily because 
their lower moisture content. Shipping 
weights for solid and laminated 
arms are shown Table 

The lighter weight resulted con- 
lower freight charges. Their 
lightness was also appreciated the 
linemen who installed the arms. The 
laminated arms have remained straight 
and relatively free from checking and 
reports from the field indicate that they 


Table SHIPPING 
WEIGHTS SOLID AND LAMINATED 
SOUTHERN PINE CROSSARMS 


Basis Average Moisture 

(number Weight Content 

Construction (pounds) (percent) 
Laminated _____ 2400 29.5 10 


System Monograph B-1563 by R. C. Eggleston) 


are performing very favorably the 
present time. 

Since the 1953 field trial, Bell Lab- 
oratories has followed rather steady 
course investigation with the aim 
preparing single specification cover- 
ing all types crossarms, including 
those laminated construction and 
with various types end joints. 

When one considers more-or-less 
ideal method for manufacturing lami- 
nated crossarms, continuous operation 
visualized which prohibited de- 
fects are removed, ends short boards 
are joined together with strong bond, 
and endless board delivered the 
output end. Ideally, the endless board 
would then cut off intervals and 
assembled into laminated crossarms. 


Looking Ahead 


This admittedly looking the 
future, for all bonds, especially end 
joints, not produce the full strength 
wood. However, some are remark- 
ably strong. Forest Products Lab- 
oratory bulletin (3) reported tests 
various types joints Douglas fir 
which produced bonds ranging from 
per cent efficient. The Agricul- 
tural Experiment Station Alabama 
Polytechnic Institute has developed 
joint (4) for 1-inch material reported 
per cent that for solid wood. 

order utilize such joints and 
develop requirements for them, several 
studies have been made and more are 
planned. These studies include deter- 
mination the effect joints vari- 
ous efficiencies, 75, 50, and per 
cent, occurring different laminations. 
Calculations have been made for the 
lamination arm, for example, de- 
termine the effect such joints oc- 
curring the 2nd, 3rd; the 1st 
and 2nd; the 2nd and 3rd; the 2nd, 
and 3rd laminations the tension half 
the arm. 
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The reason for limiting the studies 
the tension half the arm rather than 
the entire arm can explained 
follows. When crossarm beam 
subjected bending load, the wood 
fibers one-half the arm, either 
above below the so-called neutral 
plane running lengthwise through the 
center the arm and perpendicular 
the load, are stressed compression. 
Since end joints knots this com- 
pression half are actually being pushed 
together, neither the efficiency the 
joint nor the size the knot much 
importance. United States Depart- 
ment Agriculture Bulletin (5) does 
indicate that butt joints and non-glued 
joints other types occurring 
the compression side 
the arm should not disregarded since 
tests have shown that such joints 
have some influence the strength 
beams. However, the forces the ten- 
sion half the arm tend pull the 
joint apart and weak joint discon- 
tinuity the grain caused knot 
affects the strength the arm mate- 
rially. 


Locating Joints 


calculating the strength sec- 
tion containing one more joints and 
comparing this with the calculated 
strength required that particular 
tion the arm, can determined 
readily where particular joint com- 
bination joints may allowed. For 
example, has been shown that any 
joint occurring the center the 
outer tension lamination would mate- 
reduce the strength the arm. 
the other hand, joint having 
strength occurring the center the 
would reduce the 
strength the arm only about per 
cent. Graphs and illustrate how 
such data may used. 

arm which has joints various 
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efficiencies various laminations 
mum relative strength line which 
moment diagram for arm (assum- 
ing one pound load each wire 
position) reduced percentage basis. 

Suppose manufacturer produces 
continuous end-splicing machine 
joint which per cent strong 
solid wood. This joint might the 
assembly operation appear any lam- 
ination anywhere along the length 
the arm. Occasionally the joints might 
occur one more adjacent lamina- 
tions. The question is: Could such ran- 
dom location joints allowed and 
not where then may they allowed 


Center Joint Cuts Strength 


Referring Graph can seen 
that joint combination joints 
with the possible exception one 
the 3rd lamination could permitted 
the center the crossarm without 
reducing the strength the arm 
substantial amount. Referring the fig- 
ures above the curve, can seen that 
with joint the 3rd lamination the 
crossarm retains per cent its 
strength, with joint the 2nd some 
per cent remains, etc. 

Within the section foot either 
side the center bolt hole, (the 
foot being arbitrary division for con- 
venience), evident that joint 
combination joints could per- 
mitted, with the possible exception 
joint the 3rd 

the second foot, the section 
inches either side the center, any 
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single joint combination might 
allowed except joint occurring con- 
currently the three adjacent 
tions. 


the 3rd foot, inches from the 
center either end the arm, there 
need restrictions since the strength 
arms required below the per 
cent strength remaining 
having per cent efficient joints 
three adjacent laminations. This same 
philosophy may applied the joints 
other efficiencies like manner. 

While the theoretical approach fur- 
nished much valuable information, ac- 
tual strength tests have been made 
arms with joints various positions 
with respect the center the arms 
ure illustrates various types fail- 
ures occurring crossarms having ran- 
dom joints relatively low efficiency. 
While some arms were tested, the 
fact that the average strength the 
five arms shown was only 700 pounds 
per wire position, with values ranging 
from 286 1207 pounds per pin, 
demonstrates the importance specify- 
ing both location and efficiency 
joints. 

What being done the present 
time and what are the hopes for the 
Currently, work going forward 
experimentally with two manufacturers, 
one the South who making 
from southern pine, and one 
the West who studying the prob- 
lem producing standard foot 314 
inch crossarms from Douglas-fir 
and western larch. one case high fre- 


quency dielectric heating 
being used, while the more 
tional methods for curing are being 
considered the other plant. 


the present time, both room 
temperature setting resorcinol adhesives 
and modified intermediate temperature 
phenol-resorcinol adhesives have been 
used successfully. The possibilities 
using less expensive adhesives are be- 
ing continually reviewed and some day 
methods may developed which will 
reduce materially the cost suitable 
long lasting adhesives. 


anticipated that manufacturers 
will able produce laminated arms 
economically under Bell’s specifications, 
and that soon standard laminated arms 
will reality. 


Literature Cited 


_ 


Eggleston, Strength test wood 
Bell Telephone System Mono- 
graph 

Musselwhite, C., Jr., 1953. Laminat- 

ing small timbers and dimension !um- 

ber from Southern yellow pine. 

Forest Products Research Society III 

20-21, 86. 


End joints various types 
fir and white oak compared for 
USDA Forest Products Laboratory sul. 
R1622. 


ber 1953. New end joint method 
ens market for short pieces. Wood and 
Wood Products. 

Fabrication and design glued 


nated wood structural members. 
Tech. Bul. 1069. 


wa 


og 
3 
APRIL, 1955 


The Notched Beam Shear Test 


for 


Assistant Professors Forestry and Conservation, Purdue University Agricultural 


Experiment Station, Lafayette, Indiana 


Discusses development laterally notched beam specimen 
for determining the shear strength wood, and compares the 
strength values obtained from this test and from the standard shear 
test ASTM. Investigation was made the effect geometry 
modification the ASTM shear specimen. The shear stress distribu- 
tions the planes failure for all specimen types were found 
means electric resistance strain gages. 


COMPARISON BETWEEN the shear 

strength determined the stan- 
dard ASTM shear test and the notched 
beam test described this paper 
showed that wood possesses substan- 
tially higher shear strength than indi- 
cated the ASTM test. The data were 
analyzed rigorous statistical methods 
the 99.75 per cent confidence level. 


Based these findings, seems 
probable that the average shear strength 
many species should increased 
considerably above those currently pub- 
lished. 


The distributions shear stress over 
the critical areas the notched beam 
and ASTM standard specimen were es- 
tablished. The shear stress for the 
ASTM specimen was not uniform 
generally assumed. points maxi- 
mum stress, the stress was much greater 
than calculations would indicate. The 
maximum stress for the case the 
notched beam, the other hand, was 
good agreement with theory. al- 
tering the ASTM specimen, described 
later, the distribution shear stress be- 
came more nearly uniform. 


recommended that the presently 
accepted shear test replaced with the 
notched beam test described herein. 
the basis the facts presented, 
suggested the shear strength the 
many important species wood re- 
evaluated. 


The ultimate resistance wood 
condition pure shear stress parallel 
the grain important mechanical 
property structural design. nec- 
essary that accurate estimates true 
shear strength used for problems in- 
volving pure shear when theories 


contributed paper. 
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strength are used predict failure. The 
present standard shear specimen and 
method test not yield true 
shear strength values. 

Shear tests different from the ASTM 
test have been used other countries 
(5). None these, however, yield 
condition pure shear stress uniformly 
distributed. The notched 
test presented here possesses definite 
advantage this regard. 

modifying the standard ASTM 
specimen, possible approach 
more closely the condition uniform 
stress. This modification will dis- 
cussed detail. 

brief description the three shear 
tests compared follows. 


Standard ASTM Shear Test 
The specimen geometry shown 


Figure Specimens are tested pairs; 
one with the plane and the other 


N 


Fig. 1.—The standard ASTM shear specimen 
for wood 


the plane shear. The results 


are The two values usually 
not differ greatly (7). 

The blocks are tested special 
shear tool which loaded univer- 
sal testing machine. The test assembly 


parentheses refer iiterature 
cited. 
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rate 0.024 inches per minute. 
The stress assumed uniformly dis- 


tributed and the ultimate shear strength 
computed 


where the shear strength (psi), 
the maximum load failure 
and the shear plane area 


Fig. testing standard 
shear specimen 


Modification Standard Specimen 


specimen the shown 
Figure was suggested Edward 
King Jr., graduate assistant. The 
purpose the slot reduce any 
stress concentrations due the 
entrant corner the ASTM specimen. 

The modified specimen tested 
the same manner the standard shear 
specimen. 


Purdue Notched Beam Shear Test 


shear specimen the type shown 
Figure was developed. The beam 
simply supported and loaded mid- 
point pictured Figure 

The dimensions were determined the- 
oretically the basis having shear 
failure occur well before the normal 
stresses reached the proportional limit. 

calculating these dimensions. Referring 
Figure 


14 in. 
S 12 in. 
in. 
in. 
0.15 in. (width 
saw kerf.) 


131 


> | 
P 
E pe 
| 
— 2 2 
| 
j 


A-A 


distance between reactions. 

thin strip hardwood between 
the load block and beam recom- 
mended for soft species avoid 
crushing. 

Rate load 0.10 per min. This 
will cause failure occur about the 
same elapsed loading period for the 
ASTM test. 

The horizontal shear stress equation 
strength then calculated as, 

where, the shear force 


the statical moment area (in.*), and 
the centroidal moment inertia 
(in.*). 

For the geometry Figure 
equation becomes, 


with negligible error. 


this 


Test Procedure 


Actually there were two distinct test 
programs this study. The first group 
tests involved comparison shear 
strengths determined the different 


Fig. testing notched 
beam specimen 


132 


types test with carefully matched 
specimens. The results were analyzed 
with statistical methods. 

The second phase the work was 
experimental stress analysis using 
strain gages. The actual distribu- 
tions shear stress the critical 
planes all three specimen types were 
The test procedure and 
sults this part the investigation are 
discussed later. 

For the comparative work, ten series 
tests are reported. The results the 
many exploratory tests are not given. 
Although these tests gave the same 
sults did the major series, they in- 
volved samples insufficient numbers 
observations for statistical analysis. 

Four series tests comparing the 
notched beam and 
and five series comparing the modified 
and standard specimen were conducted. 
Each series represented large group 
specimens carefully matched from 
single clear and straight grained board. 

The last test series was comprised 
group matched pairs speci- 
mens (one standard and one modified), 
each pair different species. Mois- 
ture content was controlled closely. 
Tests were accordance with the speci- 
fications given the introduction. 


Test Results 


preliminary comparison the ap- 
parent shear strength may made 
examining the ratio 


Fig. and standard shear specimens compared 


Fig. Purdue notched beam shear specimen for wood 


where the strength given the 
notched beam modified specimen ind 
the shear strength indicated the 
ASTM standard specimen. 

For each series, the average 
stress for each group the same type 
specimens was aver- 
ages were compared the ratio, 


significant point out that 
where individual pairs were compared, 
was never less than unity. 
course, was greater than 1.0 for all 
This suggested method for sta- 
tistical analysis. factor, 
trary amount. values were then com- 
pared with values. was succes- 
sively increased until significant 
difference, statistically, could found 
between and Or, 

The results tests are summarized 
Table Since the statistical analysis 
for the group mixed species was 
slightly different than the other nine 
series, confidence per cent rather 
than 99.75 per cent applies for this one 
series. 

overall examination the 
sults shows that Douglas-fir, yeilow 
poplar, western hemlock, white ash, 
soft maple, and red oak possess hizher 
shear strengths than indicated the 
standard ASTM shear test. 

The values Table must not 
construed the permissible 

complete discussion this type 


tical analysis given Suddarth the 
reference cited. 


Table APPARENT SHEAR STRENGTHS DIFFERENT SPECIMENS 


Specimen Types 


Species Compared 

Yellow Standard vs. Notched beam 
Western 


Number Ave. 

Specimens Ratio Multiply- 
——— Shear ing* Con‘ ent 

1.11 1.06 

1.10 1.06 


*99.75 per cent confidence for all except the species group, for which there was per cent confidence 
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for the various species because only 
single board was used determine 
each. 

Rather, they are evidence which, 
when coupled with the results the 
experimental stress analysis, indicate 
that the standard type specimen 
values which are too low. 

The appearance typical failures ob- 
some tension failures occurred 
the base the notch for the modi- 
fied specimen. 

After some exploratory tests, was 
found that overhang beyond the line 
action the supporting force influ- 
enced the load failure. 

order avoid error due this 
overhang was eliminated 
cutting notches the ends shown 
Figure From preliminary study, 
appeared that the lower stressed ma- 
terial the overhang exerted key-like 
action, retarding the failure. will 
demonstrated, however, with over- 
hang the shear stresses the neutral 


plane were good agreement with 
theory. 


Method Experimental Stress 
Analysis 


Theory elasticity was assumed 
apply with the wood considered 
orthotropic material (15). 


Fig. 9.—Revised modified specimens with hole end slot 


points for which the stresses were 
found, SR-4 strain gages 
were arranged rectangular rosettes. 
Such rosette shown Figure 10. 
Strains for the three directions were ob- 
tained using strain analyzer pre- 
determined intervals load. Load ver- 
sus strain curves were drawn make 
certain the relationship was linear 
every case. For given interval load, 
the three strains, and were 
found. 


The shearing strain y,,, may de- 
termined as, 


The shear stress, may then cal- 
culated from the relation, 


where G,, the modulus rigidity 
for the plane. 


The specimens were all carefully 
matched from piece clear Douglas- 
fir. The modulus rigidity for the ma- 
terial was determined according the 
method presented “The Elastic Con- 
stants Wood Determined Means 
Electric Resistance Strain Gages.” 
(11). 

The actual shear stresses were com- 
pared with the theoretical stresses cal- 
culated for the interval load used. 


FOREST PRODUCTS JOURNAL 


SECTION M-M 


Fig. 7.—Section through notched beam 
specimen red oak showing plane 
failure neutral axis 


Fig. specimen with tension 
failure and shear failure 


LONGITUDINAL 


Fig. gages arranged 
rectangular rosette 


LOAD 


SIDE VIEW NOTCHED BEAM SHOWING STRAIN 
GAGE LOCATIONS. 


(C) GAGE DIRECTIONS 
FOR POINTS A-G. 


(d) GAGE DIRECTION 
FOR POINT 


Fig. 11.—Notched beam model details 
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4 
Fig. 6.—Failures standard and modified specimens red oak 


Fig. 12.—Method testing notched 
beam model 


Stress Distribution for the Notched 
Beam 


built-up notched beam, one and 
one-half scale, was made the manner 
shown Figure 11. this way, 
settes could cemented points along 
the neutral axis the web prior glu- 
ing the flange pieces place. Strain 
gages were placed seven equally 
spaced positions along half the span 
from the point load application 
the end the beam. These are indi- 
Actually these were not rosettes since 
gages were fixed the and di- 
rections only. was assumed was 
negligible. order substantiate this 
assumption, gage was placed point 
was found the was practically zero. 

The notched beam was mounted 
the testing machine shown Figure 
12. The beam was loaded several times 
prestress the gages. Three loading 
cycles were then conducted make cer- 
tain the strain readings 
tently the same. 

The results are shown Figure 13. 
The dotted curve the shear stress 
calculated 

may seen that the reactions and 
loads were assumed uniformly distrib- 


PSI. 


GAGE POSITION 


Fig. 


200 


400 600 
SHEAR STRESS, PSI. 


14.—Distributions shear stress for standard 


and modified specimens 


uted over the areas the support plates 
and load block, rather than abrupt 
forces. 

The solid curve represents the experi- 
mentally determined shear stress. From 
points there excellent agree- 
ment between experimental results and 
theory. Since failure would originate 
this region, may said that the as- 
sumption the shear stress equation 
valid and the test yields true values for 


Stress Distribution for the Standard 
and Modified Specimens 


One standard and one modified speci- 
men were produced from clear piece 
Douglas-fir, Rosettes were: placed 
the four points, indicated 
Figure 14. 

The specimens were tested 
shear tool. Several test runs were made 
make certain strain readings were 
consistent and linear with load. 

The results are shown Figure 15. 
The dotted line represents the calculated 
shear stress according to, 


rT 


Fig. shear stress neutral plane 
notched beam 
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may seen that the 
stress for the standard specimen 
greater than the 
stress. From the modified test results 
may seen that the influence 
notch reducing the maximum 
stress quite noticeable. The 
tion stress for the modified 
block more nearly uniformly 
uted, interesting note that 
ratio maximum stresses for the two 
specimens substantiates the 
strength tests quite closely. 

the case these tests, 
rium forces check could mace. 
The integrated effect 
stresses over the shear area should equal 
the applied load. other words, the 
average shear stress for both ex- 
perimentally determined 
should equal the average, theorcti- 
cally determined, stress. graphical 
determination this was found 
true. 


Conclusions 


The experimental stress 
sults established that the assumptions 
made the standard shear test are not 
valid. The assumptions made the case 
the notched beams, the other 
hand, were substantiated. 

The standard shear specimen was 
proved the modification relieving the 
sharp re-entrant corner. This specimen 
shear failures are often preceded 
tension perpendicular the grain 
failures. 

The present ASTM shear test 
replaced the notched beam test 
the standard. 
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This study indicates that the methods employed season 
southern yellow pine lumber produce characteristic effects the 
movement the resinous materials. The extractive-gradient patterns 
for sapwood and knotty boards loblolly pine are described. 


tween drying treatments 
tive gradients was created several years 
ago when became apparent that con- 
siderable amounts resinous materials 
were removed from pine lumber dur- 
ing the course seasoning the rela- 
tively new process called vapor drying 
The hot organic vapors used 
this process facilitate the removal 
moisture had solvent effect the 
resinous components with the result that 
portions the latter were 
from the wood. The realization that 
there might possibly real advantages 
making available resin-free lumber 
led the initiation several studies 
determine what changes might ex- 
pected occur the resin content 
lumber that dried various meth- 
ods, and also what effect the removal 
these resinous extractives from wood 
might have improving paint-holding 
qualities. This paper reports the results 
the first study. 


Specifically, the purpose this study 
was designed determine what altera- 
tions take place the distribution 
the extractable materials throughout the 
various internal layers boards cut 
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from loblolly pine (Pinus taeda L.) 
result air seasoning, kiln drying, 
and vapor drying. 

Measurement the amount 
sidual extractives (primarily, non- 
volatiles) from various layers 
air-seasoned, kiln- and vapor-dried sap- 
wood pine lumber known and 
matched origin and the extractives from 
paired, kiln- and vapor-dried knots pro- 
vide the basis which the conclusions 
this work were made. 


Discussion 


general, the extractive components 
wood are those substances which are 
soluble water and organic solvents. 
These materials are quite numerous and 
highly complex. Frequently, the 
case the southern yellow pines, these 
extractive substances have important 
bearing the properties wood. 
tions the amount and composition 
these organic infiltrations consider- 
able among species and various posi- 
tions within the trunks trees. Seasonal 
variation and variations expected 
when different organic solvents are used 
have been reported (11, 12, 13). Gen- 
erally speaking, the resinous extractive 
contents based dry-wood weights are 
usually within the limits per 
cent for sapwood, per cent for 
heartwood, and per cent for 
knots. 

The resinous components found 
wood may divided into two groups: 
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the volatile liquids and the non-volatile 
resins. weight basis, the volatiles 
represent very small percentage the 
total extractives present (4). When 
freshly-cut lumber exposed the air, 
the volatile liquids begin 
the wood and evaporate, leaving the 
non-volatiles behind. 

Exudation pitch will often appear 
the surface pine boards which 
have been heated direct sunlight, 
stoves, radiators, and other sources 
heat. The same exudations may ex- 
pected appear during the course 
kiln drying and are frequently observed. 
Browne (14) has indicated that under 
certain conditions seasoning the res- 
ins concentrate toward the outer surfaces 
lumber. 


has reported that sixty 
pounds extractives per 1000 board 
feet lumber have been removed from 
wood the solvent-seasoning process 
(15), while lumber seasoned the 
vapor-drying process removes 
pounds (1). mention 
made, however, the precise nature 
this removal. 


number investigators have de- 
scribed some the chemical 
ical changes that occur the resinous 
components when lumber stored 
seasoned (5, 11, 16, 17). 

The test boards uscd this research 
were obtained from logs 
second-growth loblolly pine trees whose 
inches, and heights 8-inch top 
were between and feet. The trees 
were felled midsummer. 

Care was exercised converting the 
logs into lumber for the test pieces 
that material known origin could 
matched and for the various 
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studies conducted. Two types 
1-inch boards were sawn. 

Type boards were taper sawn from 
the periphery selected logs, one 
board being taken from each quarter 
that the four boards thus produced con- 
tained annual growth increments ap- 
proximately the same age, resin content, 
and location with respect the pith 
(Fig. 1A). 

Type boards were produced 
pairs indicated Fig. 1B. These 
boards were sawn obtain 
many round, tight knots the adja- 
cent members each pair possible. 
Log-length boards were then sawn into 
test boards feet long. Identifying 
marks were placed the pith side 
all test boards. 

The test boards chosen for kiln dry- 
ing were stickered with load south- 
ern yellow pine lumber being dried 
commercially modern compartment- 
type dry kiln. Final moisture contents 
from per cent were obtained. 
Examination the boards removed 
from the kiln showed numerous resin 


Fig. 1.—Cross sections logs indicating 
manner which test boards were sawn 


EXINACTIVE CONTENT EXPRESSED AS PERCENTAGE OVENDRY WOOD WEIGHT 


-10 5 220 


DEPTH FROM SURFACE IN INCHES 


Fig. extractives sapwood lumber loblolly 
pine seasoned various methods 
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spots stains the surface sap- 
wood boards, and many the tight 
knots were covered with layer 
whitish resinous material which had ex- 
uded from the knots during the drying 
process. 


Test boards chosen for vapor drying 
were dried the Taylor—Colquitt Com- 
pany’s laboratory Spartanburg, South 
inches long and inches diameter 
was Employing xylene the dry- 
ing medium, the boards were subjected 
three-cycle schedule drying, each 
cycle consisting one-hour period 
ture 270° F.) followed one-hour 
vacuum period. three-quarter hour 
period steaming completed the dry- 
ing cycle. Final moisture contents 
from per cent were obtained. Ex- 
amination the vapor-dried boards 
showed evidence resin stains 
deposits the sapwood knots. Test 
boards air dried were placed 
unheated storage room and kept there 
six months before being used. 


After the kiln- and vapor-dried test 
boards had been seasoned they were 
placed the same unheated room with 
all the air-dried boards that all 
would come approximately the same 
moisture content. was noted, how- 
ever, that spite being stored the 
same atmosphere for period three 
six months, the vapor-dried board 
consistently maintained lower mois- 


ture content than did the kiln-dried 


VARIOUS METHODS 


boards, suggesting that possibly the 
effects vapor drying lowered the 
lumber. 


Extraction Method 


The determination the amount and 
dried methods required 
means separating the various layers 
wood and then reducing these 
ers particle sizes small enough per- 
mit the thorough removal the 
sidual jointer, set for 
1/16-inch cut, was employed accom- 

lish the separation and reduction si- 
multaneously for the sapwood 
and wood rasp was used reduce the 
various layers knots small 
for extraction. 

Jointer and wood-rasp chips from the 
top 1/16-inch layer, the second 
inch layer and the next two 
layers selected boards and knots 


and extracted for 
‘resin content. For each extraction, ap- 


proximately ten grams chips were 
placed tared extraction thimble, 
oven-dried, and then extracted 
luene Soxhlet extractor for six 
hours. The percentages moisture con- 
tent and non-volatile resin content were 
calculated oven-dry wood-weight 
basis. 


Extractives Seasoned Sapwood 
Boards 


Six sets boards originating from 
various height positions two trees 
were chosen for this study. Each set 
contained four pieces, each piece origi- 
nating from different quarter the 


Table NON-VOLATILE EXTRACTIVES FOUND 
DIFFERENT LAYERS SAPWOOD BOARDS SEASONED 


Various Layers of Boards Extracted 
Board Top Second Next Inside 
Treatment Number 1/16-inch 1/16-inch 1/8-inch 1/8-inch 
Kiln Dried 1 2.56 1.49 1.56 1.48 
3 3235 1.67 1.68 1.h7 
3223 1.99 1.93 1.96 
5 3016 2016 1.9h 1.93 
6 3.56 2046 2027 2. 
Average 3.32 2.05 1.91 1.61 
Vapor Dried 032 1.00 1,12 
3 1.18 2.51 2.62 2059 
89 1.69 2.22 2025 
5 37 1.30 1.7h 1.79 
6 oh6 1.57 1,88 1.67 
Average 262 1.46 1.87 1.89 
Air Dried 1.55 1.38 1.55 
2 1.41 1.55 1.62 1.59 
3 2.21 2.13 2228 213 
4 1.81 1.57 1.83 2.09 
5 1. 1.50 1.61 
6 1.31 1.13 1.20 1.28 
Average 1.58 1.71 
Unseasoned 1.85 — 
ereen) 2 <= 1.60 
1.72 --- --- 
Average 2.01 


a based on ovendry wood weight. 
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log (Fig. 1A). After being sawn from 
the green logs, the boards were dressed 
the bark side and then treated with- 
delay follows: 


ist Board: Extracted for resin con- 
ent. 

Board: Kiln dried, then ex- 
tracted for resin content. 

Board: Vapor dried, then ex- 
tracted for resin content. 

Board: Air seasoned six months, 
then extracted for resin content. 


Only one layer was sampled the 
board each set, for was as- 
sumed that the distribution the resin 
the green lumber was reasonably con- 
stant the various layers involved. 

The results the resin-content de- 
terminations expressed percentages 
non-volatile resin content oven- 
dry wood-weight basis are presented 
Table The average percentages 
resin found the various layers the 
six boards from each treatment are 
plotted graphically Fig. The 
plotted curves Fig. represent the re- 
gression equations for the average resin 
contents the six boards. 

The results indicate that distinct 
differences occur the distribution 
extractives within boards when differ- 
ent seasoning methods are used dry 
them. kiln drying, the high heat em- 
ployed causes portion the resins 
migrate toward the outer surfaces 
boards; the extreme outer layers the 
resin contents are probably very high 
indicated the steeply rising slope 
the kiln-drying curve (Fig. 2). 

With vapor drying, the high tem- 
perature and the solvent action the 
organic vapors remove large portion 
the resinous materials from the wood. 
The slope the vapor-drying curve 


Table RESINOUS EXTRACTIVES KNOTS 


Drying Side of Knot Various Layers Extracted* E sa 
Treat- Knot Code ‘op Secor Next nside 
OK 33 ba 
«= 
Averages: 


> Based on ovendry wood weight 
Chivs of five knots pooled 


(Fig. indicates that the outer strata 
wood are nearly devoid extractives. 

The air-seasoning curve follows 
pattern that might Since 
drying progressed under 
tions, there were forces present 
cause drastic changes the distribution 
pattern the extractives. 


Extractives Kiln- and Vapor- 
Dried Knots 


Type Boards, previously described, 
sawn from the logs three different 
trees were resawn obtain pairs 
test boards (1” 48”) contain- 
ing many knots possible. The 
outer members (those nearest the bark) 
all pairs were marked with 
and the inner members with Half 
the members were chosen ran- 
dom for kiln drying while the remain- 
ing half were vapor dried. The corre- 
sponding adjacent members were va- 

and kiln dried respectively. 

After being seasoned, the test boards 
were cut produce pairs test panels 
83/, inches size (Fig. 3). Neg- 


lecting saw kerf, each member test- 
panel pair contained adjacent por- 
tion the same tight knot the latter 
had existed the standing tree. The 
surfaces which had knot-shape charac- 
teristics common both members 
pair were those used for determining 
resin content. 

Ten pairs test panels were selected 
random for extractive-content deter- 
minations. This selection panels was 
regulated that extractives from the 
top 1/16-inch layer, the second 1/16- 
inch layer and the next two 1/8-inch 
layers the sides the boards indi- 
cated below could measured. 

For five pairs Fig. (Code 

Pith side kiln-dried members 
Bark side vapor-dried members 

For five pairs Fig. (Code 

Bark side kiln-dried members 
Pith side vapor-dried members 


This arrangement surfaces for de- 
termining resin content was selected 


Code . 


Fig. 3.—Two pairs test panels indicating knot surfaces 
used for comparing extractive content 
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Fig. 4.—Distribution resinous extractives knots seasoned 
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order offset the differences knot 
sizes the inner and outer members 
pair and also offset any possibility 
seasoning the pith bark sides 
knots. 

Because the fact that 
cient quantity wood-rasp chips could 
produced from the various layers 
individual knots, the chips from knots 
the same treatment-surface category 
percentages obtained each depth 
the average the resin five knots 
that depth. These percentages are re- 
corded Table and the average resin 
percentages for the kiln- 
dried knots are plotted separately 
Fig. 

Also shown this figure are the cal- 
culated curves the regression equa- 
tions for resin content. The calculated 
curves suggest that there distinct 
difference the distribution the ex- 
tractives the vapor- 
knots. exact definition these 
curves cannot claimed, however, be- 
cause the analysis the variance the 
resin-content data indicated that the 
difference the extractive content 
the kiln-dried knots compared with 
the vapor-dried knots was not signifi- 
cant. believed, however, that this 
non-significance was due lack data 
and not real similarity the resin 
contents. Had several replications been 
employed, this comparison might have 
shown significance. 

strength the actual measured 
differences, which averaged from 
per cent between the two groups, 
and view the deficiency data, 
felt that the regression equations 
given above may assumed ap- 
proximately correct. The analysis indi- 
cated that there was significant 
difference the resin content the 
pith and bark sides knots. 

The curves Fig. are extended 
dotted lines they approach zero 
depth. The basis for continuing the 
paths these curves lies the fact 
that after seasoning, the majority 
kiln-dried knots were covered layer 
white tannish-colored resin while 
the vapor-dried knots were quite free 
any such deposit (Fig. 5). 

the extreme outer layers kiln- 
dried knots, the extractive percentage 
may exceed one hundred percent, while 
the vapor-dried knots, the percentage 
may zero. 


Conclusion 


The results this work show clearly 
that each the different methods used 
drying loblolly pine lumber had such 
effect the wood that the extrac- 
tives were removed from 
uted more less throughout the sea- 
soned material characteristic man- 
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Fig. 5.—Resinous deposit surface 
knot (K) and the resin-free 
surface vapor-dried knot (V) 


ner. Resin-content determinations indi- 
cated that most, not all, the ex- 
tractives the pine lumber were 
moved from the outer layers the 
wood the vapor-drying process. 
the other hand, these extractives were 
redistributed and concentrated 
outer layers lumber result kiln 
drying. 

air seasoning the resinous extrac- 
tives not migrate any great ex- 
tent due the relatively mild condi- 
tions under which the drying occurs. 
However, there may variations the 
extractive-distribution pattern 
seasoned lumber due departures from 
mild drying conditions. For example, 
boards the top edge stack 
lumber being air dried may have 
different extractive gradient than those 
boards the inside the stack due 
their exposure the wind, rain, and 

pattern 
knots was found quite different 
from that the sapwood boards. This 
difference was reflected not only the 
amount resin but also the nature 
the resin’s movement and removal 
during the drying processes. 

The greatest difference occurred 
the kiln-dried material. the case 
kiln-dried sapwood, the resin content 
decreased from the surface inward, 
whereas the vapor-dried knots, the 
resin content decreased the extreme 
outer layers and then began increase 
toward the This difference may 
possibly due the reluctance the 
oxidized resinous materials move out 
the knots under the influence 
high temperature, else the rapid loss 
the volatiles left greater percentage 
the extractives stranded the.inner 
layers wood. The extractive-gradient 
patterns the vapor-dried sapwood 
and knots were similar except for the 
greater amount resin the knots. 


The chemical changes that are known 
occur the absorbed resinous ma- 
terials pine lumber, well the 
ern (all changes being caused the 
action various seasoning elements), 
without question alter the inherent na- 
ture and properties the wood. 
logical assume that the new proper- 
ties will show their effect certain 
cases when the wood utilized. 

The extractive-gradient pattern might 
well considered important cases 
involving the preservative treatment 
wood, the dimensional stabilization 
wood, the measurement moisture 
content electronic devices, the 
ing and metallizing resinous 
and cases involving decorative 
protective coatings for wood. 
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The Effect Zinc Chloride Some Shrinkage 


MARTIN CHUDNOFF 


Wood Technologist, Ilanoth Research Station, Israel 


Study was made shrinkage properties Eucalyptus rostrata 
and how these properties are modified treating the wood with 
various concentrations zinc chloride. per cent solution reduced 
collapse and true shrinkage, and yielded higher equilibrium 


moisture content when air dried. 


THE MOST IMPORTANT for- 

est trees Israel today 
rostrata. When considering the yield 
per acre per year, this species far 
greatest producer wood. 
However, conversion this wood into 
telephone poles, furniture parts, 
road sleepers, and veneers—products 
that demand minimum defects— 
has met with little success. 
factor for these poor results the severe 
degradation that takes place during sea- 
soning. 

Experiments being conducted the 
Ilanoth Research Station the preser- 
using dilute solution per cent) 
acidified zinc chloride, showed that 
treated poles upon seasoning did not 
check split severely non-treated 
stems. The anti-shrink effect 
urated quarter saturated solutions 
various mineral salts has been estab- 
lished (3)*. But the bulking action 
zinc chloride solutions could not explain 
the lack severe checking the 
treated poles since the bulking effect 
dilute salt solutions are small indeed. 


Test Material 


Test specimens from freshly felled 
tree were machined dimensions 
2.5cm., give suitable material for 
radial, tangential, and volumetric meas- 
urements. Tangential 
sisted solely sapwood, volumetric 
specimens were either all sapwood 
equal portions heartwood and sap- 
wood, and radial specimens consisted 
half heartwood and half sapwood 
make the full desired width. All the 
were cut from bolt less 
than centimeters length, the lower 
end which was least one meter 
from the ground line well above the 
butt swell. 


Soaking Method 


After machining, the test material 
immediately immersed water and 


LA 
2 
citec 


contributed paper. 
‘umbers parentheses refer literature 


alternate cycles vacuum 


mospheric pressure were applied until 


bubbles longer left the wood. 
The specimens were then 
merged water for additional 
period one week. 

Glass jars were prepared with 
ing concentrations salt solutions and 
water soaked specimens, selected ran- 
dom, were submerged these solutions 
for period one month. Then radial 
and tangential measurements were made 
using micrometer caliper graduated 
the one thousands centimeter, 
volumetric measurements were made 
liquid displacement (using the solution 
which each particular specimen was 
soaking and correcting for the specific 
gravity the solution) balance 
calibrated read the nearest one 
tenth gram. Weight determinations 
were made similar balance. 

Test specimens cut from short bolt 
and complete soaking the material 
assure that any subsequent variations 
shrinkage will due the effect 
the salt alone and not due natural 
variability wood nor to. imperfect 
salt treatments. 


Effectiveness Soaking 


The green salt soaked moisture 
content the shrinkage specimens 
readily determined the relationship: 


moisture content 


determine whether not these 
moisture contents are the maximum for 
the wood specimen and 
therefore completely soaked with salt 
solution and devoid air, the frac- 
tional void volume volume spaces 


green weight 
oven-dry weight—weight dry salt 


actually not occupied wood substance 
found the equation: 


where the specific gravity (based 
the green volume and the oven-dry 
weight) the wood sample and 
the specific gravity wood sub- 
stance determined water. The aver- 
age value 1.53 substituted for the 
term d,. The maximum percentage 
water that wood this specific gravity 
can have then determined divid- 
ing the void volume and 
plying 100. 

Actual green salt soaked moisture 
contents and the calculated maximum 
moisture contents are compared 
Table columns and and the void 
volumes are given column The 
moisture content values are similar and 
show that the soaking methods used 
were adequate. 

Assuming that the equilibrium con- 
centration the salts sorbed water 
and free water are virtually the same, 
knowing that soaking complete, and 
knowing the void volume the speci- 
mens, possible calculate the 
theoretical weight the salt the 
wood. That is, the percent equilibrium 
concentration the salt solution di- 
vided 100, times the fractional void 
volume equals the theoretical weight 
the absorbed salt grams per cubic 
centimeter. 

substantiate these assumptions 
and further check the effective- 
ness the soaking treatment, chemical 


100 


analyses were made representative 
test specimens. These results are shown 
Table columns and Here 


again the agreement excellent except 


for the test specimens soaked 
equilibrium concentration 11.82 per 


Table 1.—SALT ABSORPTION Rostrata SAPWOOD—FROM 
VOLUMETRIC MEASUREMENTS 


Equilibrium concentration Theoretical 
treating solution weight ab- 


per cent 
water 

| .005 006 
3.34 .023 022 
6.58 044 

11.82 .084 09 
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Actual weight 
absorbed 


Moisture content Calculated 


treated wood maximum 
Void the soaked moisture 
volume condition content 
fractional per cent per cent 
689 144.8 144.0 
674 136.0 134.6 
138.9 140.5 
700 152.5 152.0 
159.7 162.2 


| i 


cent zinc chloride where the actual 
weight absorbed salt somewhat 
higher than the calculated value. This 
may indicate that higher concentra- 
tions there slight selective absorp- 
tion salt. 


Determination Collapse 


Collapse generally occurs during the 
drying woods having high mois- 
ture content. According Tieman (4) 
the cell cavities the wood must 
completely filled with water and de- 
void air bubbles and the cells must 
such that they not permit air 
vapor enter except under tension 
great enough collapse cave their 
walls. The internal tensions vary with 
the radii the fine capillaries through 
which the water must move. 

Hawley (2) calculates that effec- 
tive diameter opening into cell 
cavity millimicrons can cause ten- 
mospheres. Tieman (4) states that these 
forces may reach hundreds 
mospheres. 

However, the cell walls are 
permeable air the cell cavities are 
not completely filled with air, the air 
bubbles present can expand during the 
loss free water during drying and 
counteract the tension forces and thus 
prevent caving the cell walls. 

Collapse common Australian 
timbers, particularly the 
Collapse distinct from normal shrink- 
age that takes place moisture 
contents higher than the fiber-saturation 
point and due only the loss free 
water from the cell cavities. Collapsed 
lumber may show very itregular wavy 
surface quarter sawn lumber, severe 
warping, and thicker pieces extreme 
internal checking. Greenhill 
determined that removable tangential 
collapse regnans can 
high per cent. 

determine collapse, the air-dry 
test specimens were sealed individual 
thin-walled latex containers and steamed 
atmospheric pressure for two hours. 
The test specimens were again allowed 
air-dry for one month after which 
they were reweighed and remeasured 
described above. Removable collapse 
expressed the percentage shrink- 
age (based the salt-soaked dimen- 


COLLAPSS 
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PRECENT LINC CHLOk DN TResTING SOLUTION 
Fig. 1.—Per cent zinc chloride—per cent 


collapse relationship for tangential sections 
Camaldulensis sapwood. 


sion) air-dry condition minus the 
percentage shrinkage the same air- 
dry moisture content after suitable 
steaming treatment. 

Greenhill (1) has made thorough 
study the conditions conducive 
collapse and the methods required 
obtain maximum recovery from steam- 
ing. Using test specimens 
regnans and gigantea, comparable 
size those used this experiment, 
finds that approximately per cent 
recovery obtained if: 


The reconditioning temperature 
100° 

The moisture content before 
steaming approaches 
saturation point. 

The minimum treating period 
quire longer period). 


The steaming treatment effect 
heating non-drying atmosphere— 
wood having high moisture content 
will tend lose few percent mois- 
ture whereas dry wood will tend pick 
slight amount moisture. Steam- 
ing softens the cell wall and the stresses 


built within the wall forces them 


back their more less normal posi- 
tion for that particular moisture content. 

The test specimens this experiment 
were reconditioned observing the above 
fundamentals. Since the specimens were 
enclosed latex containers prevent 
leaching the salt, the steaming period 
was extended assure complete heat 
transfer. 

Previous moisture content measure- 
ments freshly felled rostrata trees 
showed that the moisture content ap- 
proaches the maximum possible mois- 
ture content with discrepancies only 
few per cent. Most species trees, 
the other hand, have moisture con- 
tent well below the maximum and 
therefore their wood does not collapse 
upon drying. Soaking our test speci- 
mens remove all the air present, 
then, should not significantly effect the 
subsequent percentages collapse. 

Table and Figure compare the 
degree collapse for each salt treat- 
ment. The per cent collapse for the 
controls were determined equilib- 
rium moisture content per cent. 
Collapse occuring specimens treated 


with 11.82 per cent salt solution 
were measured equilibrium mois- 
ture content per cent. 

yet the relationship collapse 
moisture content not well defined 
and not possible adjust these 
values that they are completely com- 
parable. However, known that 
almost all the collapse that can occur 
will occur above 
point and therefore comparison should 
valid. 

The following trends can shown 
from the data: 


Collapse the tangential 
tion greater than collapse ‘he 
radial direction. 

Salt treated specimens containing 
heartwood collapsed more 
specimens containing 
only. 

There little difference 
the collapse specimens cont. in- 
ing heartwood and 
sisting solely sapwood 
treated with water alone. 

Impregnating solutions contain 
less than one per cent zinc 
ride reduces considerably the col- 
lapse rostrata. 


The results show that the average 
tangential collapse the control speci- 
mens was 16.3 per cent that the 
wood when treated with less than one 
per cent salt solution collapsed only 3.3 
per cent. That dilute even concen- 
trated salt solutions can reduce appre- 
ciably the amount collapse has never 
before been reported. the present 
time, this phenomenon can perhaps 
explained possible internal swell- 
ing action the salt solution, not ap- 
parent external volumetric swelling 
measurements, that increases the effec- 
tive diameter the openings into the 
cell cavity with subsequent lowering 
the internal tension forces, 
trokinetic forces that change the 
meability the cell walls. 


Shrinkage Oven-Dry Weight 


Shrinkage the oven-dry condition 
was determined drying the test mate- 
rial used for the collapse evaluations 
drying, the test specimens 
ured and weighed. 


Table SALT CONCENTRATION SHRINKAGE OVEN-DRY 
WEIGHT AND COLLAPSE 


Equilibrium concentration 
degrees 


per cent per cent per cent 
water 14.9 11.0 
13.0 
sap +heart____- 11.3 
3.34 sapwood____- 11.6 8.03 
sap+heart___-__ 
6.58 sapwood_________ 9.3 6.56 
10.1 
11.82 sapwood_____- 8.3 5.67 
sap+heart._____- 14.4 


Shrinkage oven-dry 


Collapse 
radial volumetric tangential 
per cent per cent per cent per cont 
23.4 16.3 
4.11 20.0 
4.8 3.3 
3.40 10.6 
2.4 2.9 
3.38 7.5 
1.6 2.5 
2.86 7.0 
4.2 
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Table and Figure shows the 
effect the various salt concentrations 
the shrinkage the oven-dry condi- 
The shrinkages the controls are 
somewhat higher than expected when 
conpared the values the salt 
treated specimens. Since the collapse 
was severe the control specimens, 
due steaming was less than 
the salt treated material. The value 
the volumetric shrinkage 
wood, for example, should reduced 
from 14.9 approximately 11.3 per 

the curves Figure may 

determine the volumetric shrinkage 
untreated wood 11.3 per cent, 
tangential shrinkage 8.4 per cent, and 
radial shrinkage 3.7 per cent. the 
same wood impregnated with 
per cent solution zinc chloride, this 
shrinkage may reduced 10.2, 7.3, 
and 3.2 per cent respectively. However, 
the wood were impregnated with 
saturated solution zinc chloride, the 
volumetric shrinkage could reduced 
approximately 5.5 per cent (3). 

There one serious discrepancy 
this series measurements. Volumetric 
and radial test specimens containing 
heartwood and soaked salt solution 
whose equilibrium concentration was 
11.82 per cent have shrinkage values 
the oven-dry condition high 
higher than the controls. The degrada- 
tion wood impregnated with zinc 
chloride solutions stronger than per 
cent well known, particularly the 
wood subjected high temperatures 
and low relative humidities. This effect 
was observed the material. Possible 
differences rate hydrolysis between 
heartwood and sapwood and the ten- 
dency the eucalyptus specimens 
shrink the radial direction and swell 
the tangential direction when soaked 
the higher salt concentrations may 
explain the irregularities observed. 


Equilibrium Moisture Content 


When wood allowed dry under 
normal conditions, comes 
definite equilibrium with the surround- 
ing atmosphere. The effect dry bulb 
temperature and relative humidity 
the equilibrium moisture content 
wood the Nathanya area shown 
Figure 


VOLUMETRIC (SAP"OOD) 


TAMORNT LAL (SAPWOOD) 

PERCENT ZINC CHLORIDE IN TReATINO SOLUTION 


2.—Per cent chloride—per cent 
shrinkage relationship 


Figure shows the effect the vari- 
ous salt concentrations the equilib- 
rium moisture content the test speci- 
mens. These data are taken from the 
moisture content measurements 
the test specimens after steaming. 
Average room temperature was 21° 
and average relative humidity was 
per cent. The controls have equilib- 
rium moisture content per cent. 
may suggested that wood should 
treated with saturated solutions 
zinc chloride since has vapor pres- 
sure .10. relative humidities 
per cent less are rarely encoun- 
tered, the wood would never dry and 
seasoning defects would completely 
avoided. Unfortunately, 
humidities above per cent, the wood 
surfaces would always wet with con- 
densation and there would grad- 
ual leaching out the salts until 
equilibrium reached. 


BQUILIBRIUE MOISTURE CONTsNT (PERCENT) 


ZINC CHLORIDE Li TARATING SOLUTION 


Fig. 3.—Per cent zine chloride—equilib- 
content relationship for 
Camaldulensis 21° and relative 
humidity per cent 


Conclusions 


wood with per cent solution zinc 
chloride has threefold effect, aside 
from its benefits wood preservative: 


There considerable reduction 
the percentage collapse. 

the true shrinkage. 

Salt-treated wood, when air-dried, 
has higher equilibrium moisture 
content than non-treated wood. 


2 
R10 


Fig. 4.—Equilibrium moisture content— 
dry bulb temperature humidity 
relationship 


non-treated tangentially cut board 
rostrata sapwood, having width 
centimeters the green condi- 
tion, will collapse and shrink width 
15.5 centimeters when air-dried 
moisture content per cent. This 
same board, impregnated with 
per cent solution zinc chloride, will 
collapse and shrink width 
little more than centimeters. 

The collapse that occurs during the 
seasoning boards can 
eliminated proper steaming treat- 

ent with little any loss strength 
detriment the appearance the 
wood. During the drying heavy eu- 
calyptus timbers and poles, the stresses 
developed are far higher than the 
thinner members and collapse accom- 
panied severe checking and splitting. 
Salt treated poles can dried with 
minimum collapse and with little, 
any, surface checking (Figure 5). 
That the outer layers the pole are 
sound particular value for 
this area that the maximum fiber 
stress developed when critical loads, 
such wind loads, are applied. 
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Fig. 5.—Cross-sections Camaldulensis poles showing: Severe checking and 
due collapse non-treated poles. Pole treated with per cent solution 
acidified zinc chloride. Heart checks are due growth stresses and are apparent imme- 


after felling. 
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Presents systematic data how absorption water, swelling, 
and solubility free films water vary with the thickness films. 
Discusses how pigment volume affects absorption and swelling. 


ABSORPTION WATER, swell- 

ing, and solubility free films 
house paints vary with the thickness 
the films. The relations were studied 
for paints, each thicknesses be- 
tween and mils. The thicker 
films gave lower values than the thinner 
films, Absorption and swelling vary 
also with the pigment volume the 
paint. Results are reported for paints, 
each pigment volumes ranging from 
cent. 

Absorption and swelling were mini- 
mum near critical pigment volume 
characteristic the pigment. Unweath- 
ered films paints pigment volume 
less than the critical point swelled 
cubic centimeter volume for each 
gram water absorbed. Above the 
swelling was less than 
cubic centimeter per gram water ab- 
sorbed, presumably because the films 
contained voids that could hold water 
that did not cause swelling. Weather- 
ing had the effect shifting the critical 
point lower pigment volume. 

The second paper this series 
described method measuring the 
volumetric swelling free and bound 
films house paint when soaked 
distilled water for days together with 
determinations the absorption wa- 
ter, the swelling free films area, 
the changes dimensions redrying 
after soaking, and the weight soluble 
ingredients leached from the films 
the soaking water. 

The first paper the series (2) 
showed that absorption, swelling, and 
solubility are greater for thin than for 
thick films and suggested that the pig- 
ment volume the paint may affect the 
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absorption and swelling its films 
water. This paper presents 
tematic data the effects film thick- 
ness and pigment volume. The meth- 
ods and paints used, and the calculation 
and expression results were described 
detail the second paper. 


Effect Film Thickness 


For the study film thickness 
paints were chosen, pure white lead 
paint, p/nv 0.30; pure zinc oxide 
paint, p/nv 0.30; pure magnesium 
silicate paint, p/nv 0.30; and tita- 
nium-zinc paints differing pigment 
volume, paints TZ,,, p/nv 0.30 and 
p/nv 0.40. Films different 
thicknesses were spread gummed pa- 
per with each paint use Bird 
doctor blade and suction plate together 
with suitable shims. Films 
mately and mils thick were 
spread coat; films approximately 
and mils thickness were spread 
coats with day between for the first 
coat dry. Films were stripped from 
the gummed paper when they were 
days old, the soaking tests were 
started when the films were days old. 

Table gives the data for free films 
the different thicknesses. 

During the initial drying harden- 
ing the coatings after spreading the 
liquid paints, the density increased 
about per cent. For any one paint the 
density reached somewhat higher 
value the thinner the coating. Thinner 
films perhaps became more thoroughly 
oxidized during the 9-day drying period 
than thicker films. 

After soaking the free films water 
for days, the density the swollen 
films was always materially decreased; 
but redrying afterward the density 
returned the value just before soak- 
ing slightly higher value. Leach- 
ing soluble organic material the 
soaking water would expected 
raise the density because the pigments 
are much heavier than the organic 
vehicle. 

Some paints not included 
series film thickness lose greater pro- 


Swelling Paint Films Water 


IV. Effect Thickness Film and Pigment Volume Paint 
BROWNE 


Chemist, Forest Products Forest Service, Department Agriculture 


come somewhat porous after 
and therefore fail return quite 
density they had immediately 
soaking (3). 

For any one paint the absorption 
water during the 3-day soaking 
decreased significantly the 
film increased. There were 
ancies the data but the trends 
clear. The 5-mil films paints 
were somewhat too high 
tion; and there were irregularities 
magnesium silicate paint and for paint 
p/nv 0.40, but not for 
p/nv 0.30. 

Some the discrepancies were 
greater than the experimental errors; 
they suggest that there are minor factors 
affecting the absorption water that 
have not yet been discovered and con- 
Nevertheless, the general trend 
diminishing absorption with increas- 
ing film thickness clearly revealed 
Table 


Films mils thick absorbed only 
per cent the water taken 
films the same paint that were 
mils thick, except for the magnesium 
silicate paint for which the variation 
with thickness was less than for the 
other paints. 

The volumetric swelling for all paints 
was nearly equal the absorption 
water and therefore showed 
variation with film thickness. Swelling 
efficiencies ranged between and 106 
per Swelling area and thick- 
ness followed much the same pattern. 
redrying, the trend was for the thin- 
ner films shrink volume somewhat 
more than the thicker films, but the 
independent film thickness. 

The weight loss leaching 
the 3-day soaking period was grea 
for the thinnest films any one 
and decreased the film thickness 
creased. 

The effect film thickness 
sorption, swelling, shrinking, and 
constantly mind when comparing 
behavior different paints 
tests. But not yet possible 
culate precise relations 
ness and absorption, swelling, and 
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Table 1.—EFFECT THICKNESS FILM CHANGES DENSITY, ABSORPTION WATER AND SWELLING DURING SOAK- 


ING FOR DAYS DISTILLED WATER, SHRINKING REDRYING, AND LOSS SOLUBLE SUBSTANCES LEACHING FOR FREE 
FILMS FIVE PAINTS DIFFERENT COMPOSITION 


Paint (density Density Film :Absorp-: Swelling :Swelling: Redried change loss 
Mils :Percent:Percent:Percent: Per- :Percent Per- :Percent:Percent: Percent 
$ $ $ cent : : cent : 3 


bility because the data are not repro- 
ducible closely enough for that purpose. 
However, the variations with film thick- 
ness, and the limitations reproduci- 
bility are small comparison with the 
differences among paints. comparing 
different kinds paints, uncertainties 
can arise only the paints are similar 
enough absorptive properties make 
distinction between them little con- 
sequence the films differ greatly 
thickness. 


Effect Pigment Volume 


For the study the effect pig- 
ment volume paint the absorption 
and swelling free films, three kinds 
single-pigment paints were chosen, 
made respectively with basic carbonate 
white lead, zinc oxide, and anatase ti- 
taium dioxide. The first was kind 
paint that very low absorption and 
swelling, the second very high, and the 
third intermediate. 

For each kind pigmentation 
series paints, varying pigment 
volume from 0.20 0.60 steps 
0.05 were made. 
spread doctor blade, suction 
plate, and suitable shims wet-film 
thickness that was intended make 
approximately 414 mils thick 
when dry. The thicknesses actually pro- 


duced, however, varied from the intent 
somewhat more than might desired, 
but not sufficiently obscure the gen- 
eral trend the relations between pig- 
ment volume and absorption. 


Each paint was spread gummed 
paper provide samples free films 
for test before weathering. Each paint 
was spread also previously weighed 
tinplate furnish samples for exposure 
artificial weathering for days 
Weatherometer. Unweathered films 
were days old when submitted the 
soaking test. Coatings tinplate were 
days old when exposure began 
the Weatherometer. Hard water was 
used the Weatherometer sprays. 

Results with unweathered films are 
reported Table and those with 
weathered films Table 


Coatings white lead paints dried 
with the degree gloss typical 
house paints all pigment volumes 
below 0.60. p/nv 0.60 white 
lead paint dried flat, that is, without 
gloss. Zinc oxide paints dried glossy 
p/nv 0.45 and less, with low gloss 
p/nv 0.50, and without gloss p/nv 
0.55 and 0.60. Titanium dioxide paints 
dried glossy p/nv 0.40 less, 
with low gloss p/nv 0.45, and with- 
out gloss higher pigment volume. 
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Asbeck and Van Loo (1) showed 
that the pigment volume which tran- 
sition from the glossy the glossless 
condition occurs critical point 
which marked changes occur other 
properties the paint such sensi- 
tivity moisture blistering, permeabil- 
ity moisture, and protective power 
against rusting metal. They therefore 
called the point the critical pigment vol- 
ume. Presumably the point which 
the film contains just enough vehicle 
cover the surfaces the particles 
pigment and fill the voids between 
them. 

Thus these tests the critical pig- 
ment volume was between 0.55 and 
0.60 for white lead paint, between 0.45 
and 0.50 for zinc oxide paint and 
between 0.40 and 0.45 for anatase- 
titanium-dioxide paint. 

The results the tests absorption 
and swelling indicate that absorption 
and swelling may now added the 
paint properties that are known 
change sharply the critical pigment 
volume. 


Films Before Weathering 


Unweathered films all kinds 
paint (Table exhibited minimum 
absorption just below the pigment 
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Table 2.—UNWEATHERED PAINTS—EFFECT PIGMENT VOLUME PAINT THE ABSORPTION WATER AND 
SWELLING DURING SOAKING FOR DAYS DISTILLED WATER, SHRINKING REDRYING, AND LOSS SOLUBLE 
SUBSTANCES LEACHING FOR FREE FILMS PAINTS MADE WITH THREE DIFFERENT KINDS PIGMENTS 


Paint :Pigment: Swelling Swelling: Redried :Weight loss 

: cent : cent : cent cent cent : 


dried without any gloss. 


paints dried with low gloss. 


volume transition from gloss flat. 
The volumetric swelling reached 
minimum the same the next step 
pigment volume above that mini- 
mum absorption. 

The swelling efficiency was always 
close 100 per cent (between and 
106 per cent) pigment volumes from 
0.20 the critical pigment volume and 
was always less than per cent, some- 
times low per cent, higher 
pigment volumes. This strong con- 
firmation the interpretation low 
swelling efficiencies made previous 
paper (3), that efficiency 
less than 100 per cent more than rea- 
sonable experimental error indicates that 
the film contains voids capable hold- 
ing absorbed water that does not cause 
swelling. 

Films paint pigment volume 
higher than critical necessarily contain 
such voids because there insufficient 
vehicle fill all spaces 
ticles pigment. Experimental evidence 
porosity above the critical pigment 
volume and absence pores below that 
point was published Eckhaus, Wol- 
ock, and Harris (4) the basis 
measurements permeability mois- 
ture and surface roughness free films 
paint made with titanium dioxide 
and with magnesium silicate pigments. 
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Swelling area was approximately 
parallel the volumetric swelling, ex- 
cept that, passing from the 
higher pigment volume, swelling 
volume increased from the minimum, 
but swelling area either continued 
decrease increased very little. 

redrying, white lead paint 
p/nv 0.60 shrank its initial volume 
before soaking. All other white lead 
paints shrank less than the initial vol- 
ume, increasingly the lower the pig- 
ment volume. Thus there was evi- 
critical point. 

With zinc oxide paints the films 
paints p/nv 0.60 and 0.55 failed 
return redrying the initial volume, 
whereas films paints lower p/nv 
shrank below the initial 
creasingly p/nv decreased further. 
Films titanium dioxide p/nv 0.60 
after redrying remained somewhat above 
their initial volume, but those p/nv 
0.55 less shrank less than the ini- 
tial volume. the whole, the relation 
between shrinking redrying after 
soaking and pigment volume much 
less sharply defined than the relation 
between swelling and pigment volume. 

The loss weight from leaching 
soluble substances during soaking seems 
nearly independent pigment 
volume. 


Weathered Films 


Use hard water the Weatherom- 
eter sprays may responsible for 
regularities the data for loss 
weight during weathering, particularly 
with the zinc oxide paints (3). Never- 
theless, there was clearly trend 
higher losses low than high pig- 
ment volume, but evidence 
minimum critical pigment volume. 

The absorption water soaking 
was minimum the critical pigment 
volume for the weathered just was 
for the unweathered films white 
paints and zinc oxide paints. But for 
the weathered films titanium dioxide 
paints the minimum absorption was 
p/nv 0.35, much below the pigment 
volume minimum absorption for the 
unweathered films. All titanium dioxide 
paints were chalking very freely the 
end the 15-day weathering 
but those p/nv 0.35 and higher 
chalking much more 
those lower pigment volume. 

The volumetric swelling 
films was minimum for all three kinds 
paint the same pigment volume 
which absorption was minimum. 
pigment volumes above that 
minimum the swelling 
than the absorption did. 
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PIGMENT VOLUME PAINT THE LOSS WEIGHT WHILE WEATHERING, 
ABSORPTION WATER AND SWELLING DURING SOAKING FOR DAYS DISTILLED WATER, SHRINKING REDRYING, AND 
LOSS SOLUBLE SUBSTANCES LEACHING FOR FREE FILMS PAINTS MADE WITH THREE DIFFERENT KINDS PIGMENTS 


:Pigment: Weight :Initial:Absorp-: 
loss :thick- tion 
ness 


Paint :Weight loss 


while soak- 


Swelling :Swelling: 


Redried 


$ $ : $ : cent : cent : cent : cent cent : cent 


“These paints dried without any gloss. 


too brittle stripped from tinplate efter weathering. 


paints dried with low gloss. 


“Films cracked and scaled from tinplate during weathering. 


For all weathered films zinc oxide 
paints and titanium dioxide paints and 
for white lead paints p/nv 0.35 
higher, the swelling efficiency was less 
than per cent. Moreover, the trend 
was from higher swelling efficiency 
low lower efficiency high pigment 
volume. Weathering, then, seems re- 
duce swelling efficiency and reduce 
more rapidly high than low pig- 
ment volume. 

Weathering markedly increased the 
absorption and volumetric swelling (but 
not the swelling area) the white 
lead paints below the critical pig- 
ment volume. Similar results were re- 
ported for artificial weathering but not 
for natural weathering previous pa- 
per (3). subsequent paper will show 
that artificial weathering reduces rather 
than increases the absorption and 
ing white lead paint when distilled 
water used instead hard water for 
the Weatherometer sprays. Weathering 
decreased the absorption and swelling 
the zinc oxide and the titanium di- 
paints below the critical pig- 
ment volume. 

Swelling area the weathered 
paralleled the volumetric swelling 
fairly closely, except that swelling 
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area increased little any pigment 
volumes above the critical. 


Shrinking redrying weathered 
films after soaking seemed follow 
consistent pattern. With all three kinds 
paint, some films failed shrink 
back the initial volume before soak- 
ing and others shrank slightly smaller 
volume. 


Loss weight from leaching during 
soaking was independent pigment 
volume and was about the same for 
weathered for unweathered films. 


Conclusions 


coatings are spread has the following 
effects: Density increases slightly less 
during initial drying wet paint the 
thicker the film. Absorption water 
and volumetric swelling free films 
during days’ soaking distilled 
water decrease film 
creases; but unweathered films, regard- 
less thickness, usually swell about 
cubic centimeter for each gram water 
absorbed. redrying after soaking, 
thin films shrink volume more than 
thick films, but the shrinking area 
independent Weight losses 


leaching soluble substances are 
greater for thin than for thick films. 

Although the effect film thick- 
ness absorption and swelling must 
kept mind when comparing differ- 
ent paints, not great ob- 
scure differences between paints unless 
the film thicknesses are far apart the 
paints are too nearly alike absorption 
and swelling for difference between 
them have much significance. 

Absorption water and swelling 
free films unweathered paints are 
minimum critical pigment volume 
that characteristic the kind pig- 
ment and vehicle the paint. The 
critical pigment volume well above 
the pigment volume which house 
paints are usually made. 

and below the critical pigment 
volume unweathered films swell cubic 
centimeter for each gram water ab- 
sorbed, but above the critical point they 
swell less than cubic centimeter per 
gram water. Since the films higher 
than critical pigment volume contain 
less than enough vehicle completely 
fill the spaces between particles pig- 
ment, conclusion previously drawn, 
that less than cubic centimeter 
swelling for gram absorbed water 
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indicates the presence voids the 
film, confirmed. 

Loss weight paint coatings 
during artificial weathering greater 
low than high pigment volumes, but 
loss critical pigment volume. 

For weathered films there are min- 
ima absorption and swelling 
intermediate pigment volume, but the 


minima occur lower pigment volumes 
weathered than unweathered films. 
Perhaps may fairly concluded that 
weathering lowers the critical pigment 
volume paints. 
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Discusses advantages water-repellent preservative solutions 
protecting millwork items from dimensional change, fungi, and 
wood-destroying insects. Tests were made untreated material and 
material treated with water-repellent and straight preservative solu- 


tions, and results compared. 


PRESERVATIVE 
solutions have 
wide acceptance the last To- 
day the majority wood windows, 
doors, and other millwork items are 
treated time manufacture. Dimen- 
sion lumber, flooring, sheathing, sid- 
ing, and similar materials made from 
wood are treated with this special group 
preservatives. 

The National Woodwork Manufac- 
turers Association defines this type so- 
lution water repellent pre- 
servative for wood (non-swelling, paint- 
able). fluid that penetrates and 
continues for some time spread into 
wood, even when applied non- 
pressure methods. After drying, ac- 
complishes the double purpose im- 
parting resistance attack fungi 
insects, and retarding changes 
moisture content and dimensions 
without adversely altering any the 
following wood properties: dimensions, 
shape, smoothness surface, color, 
odor, suitability for the application 
any the oil stains, paints, enamels, 
varnishes, and other wood finishes com- 
monly used the wood products for 
which the water repellent preservative 
offered.” 

Preservatives are normally classified 
creosote containing creosote, oil- 
borne, and water-borne. Water repel- 
lent preservatives are included the 
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oil-borne type. date water repellent 
materials are not practical any but 

Pentachlorophenol blend Pen- 
tachlorophenol, Tetrachlorophenol, and 
totalling 
not less than per cent weight, 
normally constitutes the preservative 
used these clean, non-swelling water 
repellent preservative solutions. Pro- 
tective chemical treatments this type 
can applied brush, spray,? roller 
coater, dip, soak, and vacuum, depend- 
ing upon the requirements, which are 
based exposure conditions and char- 
acter wood product. 3-minute im- 
mersion considered standard the 
millwork industry. Adequate penetra- 
tion, retention, and protection have 
been obtained for the exposure condi- 
tions normally encountered windows, 
storm sash, doors, and other millwork 
items. 


Paintability Important 


woodwork 
products not needed they are above 
ground level and never come direct 
contact with the soil. The unnecessary 
increased cost would further price wood 
out the market, resulting in- 
creased market for competitive mate- 
rials, Over-treatment may alter paint- 
ability and Water repellent 
preservatives must take and hold paint 
well, and must puttyable soon after 
treating. 


must exercised applying water- 
repellent spraying the 
chlorinated phenols the spray mist can 
irritating the eyes and mucous membranes 
the worker. 


Step rails, floor joists, sills sole 
studs, and other dimension 
exposed near the ground 
quire longer soak periods 
methods application, that greater 
retention and penetration the 
ing solution can obtained. Some- 
times straight oil-borne 
without water repellency are used for 
these items. There are limitations and 
disadvantages their use. The non- 
volatile slow-drying, fuel oil type 
thinner usually used carry the pre- 
servative into the wood normally leaves 
strong odor and renders wood un- 
paintable. Straight preservatives also 
lack water repellency. 

When straight preservative used; 
that is, without water repellency, the 
degree protection obtained gen- 
erally considered proportional 
the amount solution retained. Fre- 
quently, higher retentions are specified 
than can safely used. For example, 
lumber treated with not less than 
pounds oil-borne preservative 
cubic foot when used for studding 
presents great danger because the 
possibility bleed-through the oil 
carrier later date. 


Plasterboard, plaster 


can stained. When used for sub- 
ing into finished flooring and the lin- 
odor the solvent carrying 
into the living quarters house. 
When used porch steps rails that 
are painted, will retard 
time the finish with discoloration 
caused bleed-through the so! vent. 

Use lesser amounts this ‘ype 
solution reduces protection 
greatly altering the disadvantages, 
compromise not always possible. The 
use, however, combination 
repellent preservative has many 
stances been solution the problem. 
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Fig. grain yellow pine and 
ponderosa pine stock, one end treated 
with water repellent preservative solu- 
tion. Blocks were exposed water for 100 
hours hour cycles, with approximately 
hours’ drying time between cycles. Note 
how untreated end checked and developed 
stain. 


The water repellent solids themselves 
have toxic value. They do, however, 
assist the preservative solids many 
ways. 

the solvent used preservative 
solution made from Pentachlorophenol 
not carefuly selected, there exists the 
possibility crystals appearing the 
surface the treated products. Bloom- 
ing, called, reduces the protec- 
tion the chemical treatment and 
makes the wood unpleasant handle. 
properly formulated water repellent 
will not bloom. Therefore 


_the entire quantity the Pentachloro- 


phenol bound into the wood where 
will the most good. The material, 
plus the protection, not lost. 

When wood that has been treated 
with straight preservative fails after 
exposure, the failure usually due 
decay fungi entering through seasoning 
checks, which expose untreated wood 
beneath the treated shell. Proper treat- 
ment with good water repellent 
particularly valuable protecting wood 
which used under conditions which 
promote rapid checking and splitting. 
Since treating process (including 


will completely impregnate 


the wood all times, under all condi- 
tions, surface checking any depth 
can expose the untreated area the 
plank. The water repellents greatly re- 
duce checking and splitting, thus sup- 
plementing the preservative well 
aiding protecting the 
strength the wood. 

Decay and stain fungi require mois- 
ture and warm temperatures order 
survive. Knowledge these condi- 
tions offers the possibility prevent- 
ing, least minimizing the growth 
fungi suppressing all conditions 
conducive their existence. wood 
can kept below moisture content 
per cent, will not decay. 
Good water 
guard against rapid moisture pick-up, 
thus keeping moisture content below the 
point. 


Fig. 2.—Two pieces ponderosa pine 
months. Left pair untreated; right pair 
was dipped water repellent solution for 
three 


Moisture, heat, cold, and sun rays 
are well known causes paint failure. 
Fungi also destroy paint films. the 
mycelium the fungus draws its nour- 
ishment from the oils and resins the 
paint, the preservation the wood 
usually little value. The common 
remedy the addition fungicide 
the paint. If, however, the fungi 
growing paint draw their nourish- 
ment from the wood under the paint 
film, good water repellent preserva- 
tive benefit two ways: keep- 
ing the wood drier, and poisoning 
the wood. 

One the best known causes 
paint blistering and peeling excessive 
moisture. recognized fact that the 
use good water repellent preserva- 
tive will greatly reduce the danger 
paint failure due moisture under the 
paint film. 


Added Value 


good water repellent preserva- 
tive the protection provided 
sistance water and moisture adds 
the value the preservative chemical 
itself. Thus, where wood used 
for purposes where low retentions are 
necessary, but where conditions are con- 
ducive decay, good water repellent 
preservation especially beneficial. 
outstanding example the wood 
residence, where essential that there 
freedom from odor and from bleed- 
ing, and that surfaces receptive 
standard types finishes. 

Customers are many times more an- 
noyed with sticking doors, windows 
and buckling, warping, and 
squeaky floors, than they are decay 
Troubles that are the direct result 
wood’s characteristic tendency swell 
and shrink are brought the attention 
the customer lumber once, 
causing dissatisfaction. Decay problems 
normally not confront the wood user 
until failure noted, and after consid- 
erable service the wood item, 
many instances dissatisfaction less 
severe. 

The degree dimensional control 
obtainable with the use water repel- 
solutions can easily shown 
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Fig. 3.—Top plate untreated stepladder 
after exposure the weather. 
Note degree end checking. 


Fig. 4.—Top plate stepladder treated 
dipping water-repellent preservative 
for minutes, after exposure 
weather. Note absence end checking 
and cupping 


Fig. 5.—Untreated ladder after 
exposure. Note open joint where flat tread 
front rail, end checking and 
tudinal splits step. 


Fig. ladder after 
exposure. Note tight joint where flat tread 
joins front rail, freedom from end checking. 


simple tests. The following tests were 
conducted our laboratory: blocks 
were dipped one end for minutes 
water repellent preservative. The 
other end was left untreated. End grain 
blocks was then exposed water 
spray for 100 hours wet-dry cycle 
consisting hours under spray and 
hours air drying. The water repel- 
lent preservative provided excellent di- 
mensional control. The treated half 
was free checks, discoloration and 
fungi stain, while the untreated half 
was badly checked and stained (Fig. 1). 
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lag-screws spaced apart, deep, 
after year exposure weather. Note end 
checking and splits around lag-screws. 


Fig. 8.—-Straight preservative impregnated 
fir after year exposure weather. 
Note end checking and splits line with 
bolt holes 


Fig. 9.—4 fir treated with preserva- 
tive containing water repellent, after year 
exposure weather. Note comparative 
freedom from end checking and splitting. 


Another test consisted placing 
larger untreated and water repellent 
12” exposed outdoors racks for 
months. End grain untreated pieces 
badly checked. Treated ends were free 
from checks (Fig. 2). 

Untreated and treated minute 
dip) wooden stepladders were also ex- 
posed the elements. was found that 
the water repellent preservative solution 
provided excellent protection from end 
checking, splitting and 
where the flat step joins the front rail 


(Fig. 3). 
Reduces Shrinkage 


Continued exposure the elements 
soon loosens the lag-screws holding the 
crossarms utility poles. Decay around 
the bolt-hole and compression shrinkage 
are usually responsible. Treating the 
crossarms with good water repellent 
preservative will reduce compression 
shrinkage and assist decay-control 
reducting the average moisture content 

Matched sections 4’s treated 
with straight preservative, water repel- 
lent preservative, and untreated controls 
were prepared and exposed the 
weather. The untreated control and 
straight preservative end-checked and 


water repellent preservative 
pieces were tight. (Figs. and 


Many people have the mistaken idea 
that protection against decay and mois- 
ture are two different treatments. 
properly formulated water 
protects against rapid and 
excessive absorption release mois- 
ture, which causes swelling, shrinking, 
warping, checking, splitting, and 
raising, plus protection against staining 
and decay fungi termites, lyctus 
carpenter ants, and other wood 
ing insects, single application 
single solution. 


Many tests and examples 
control are evident field, 
and the experience lumber and 
woodworking industry, well 
branches the Federal Government 
and Armed Forces. 


Wood sash and frames treated for 
minutes with water repellent 
tive, and untreated control, were ex- 
posed the weather. After ycars 
the treated windows were flush and 
tight sash joints and dado joints 
frame. Untreated were open some 
instances much 34” dado joint, 
and 14” sash corners. (Figs. 10, 
and 12). 


Summary 


The excellent dimensional control, 
use experience, and versatility (just 
suitable finest cabinet for 
sills), and the aid provides the 
preservative chemical make the water 
repellent preservative treating com- 
bination that provides double-barrelled 
protection and directly responsible for 
the wide acceptance the industry. 


Fig. 10.—Wood window frames (left) after years exposure 


the weather, showing the condition the dado joints the 
untreated sash frame the left, and the treated frame the right. 
Frames were treated dipping for minutes 
containing water repellent. 


Fig. 12.—Sash corners the window units described Fig. 
Treated sash left, untreated right. Note how ond 
flush the treated joint remains after years exposure ‘he 
elements. 


Fig. 11.—Same wood window frames after years exposure 
the weather. 
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Water repellent preservative solu- 
tions used protect millwork items 
from dimensional change, fungi, and 
wood destroying insects. 
standard. 

Water repellent preservatives are 


clean, odorless (when 
paintable, non-blecding, and put- 
solutions. 


There the possibility bleed- 
ing and odor when straight preserva- 
tives are used for residential lumber. 

Water repellents reduce the tend- 
ency preservative bloom. 

Water repellent preservatives re- 
duce the tendency wood split be- 
low treatment, tendency decay 
lessened. 


Water repellents help keep wood 
dry that will not decay. 

Water repellents help keep mois- 
ture away from the paint film that 
fungi staining reduced, failure 
due peeling and blistering. 

repellents dimensionally 
stabilize wood, thus lessening custom- 
ers’ complaints. 


Laboratory Decay Test Some Commercial 


Species 


MOSES 


Pathologist, Forest Products Forest Service, Department Agriculture 


Decay resistance true, African, and Philippine mahogany 
was tested laboratory soil-block method. True mahogany was 
found have the highest average level decay resistance the 


three species. 


African, and Philippine mahogany 
species was compared the laboratory 
soil-block Eighty-one different 
board samples and approximately 2,000 
test blocks were involved the study. 

True mahogany (Swietenia spp.) 
showed higher average level decay 
resistance than the African Philip- 
pine Most 


samples were the very re- 


sistant resistant class. African mahog- 
any (Khaya) usually was moderately 
resistant resistant, and was compar- 
able the best the Philippine woods, 
with the exception Shorea guiso. The 
latter wood, which proved resistant 
sented only two samples from one 
source; therefore, results for may not 
typical. Among the other Philippine 
mahoganies, species the red 
group usually were more resistant than 
those white lauan. 

There were wide variations the 
decay resistance different samples 
given species. Such variations 
were typical all species but were 
particularly pronounced African ma- 

usually reduced decay resistance. 
Although the relative order resistance 
species was not changed materially 
weathering, wood the upper 
classes decay resistance usually was 


contributed paper based studies con- 
ducted cooperation with the Bureau Ships, 
Department Navy. 

Maintained Madison, Wis., coopera- 
with the University Wisconsin. 


Author: Moses attended forestry 
the University Georgia and Penn 
University, holds M.S. Botany from 
State. currently assigned research 
natural decay resistance wood. 


more affected than wood lower 
resistance. 

Differences occurred the water ab- 
sorptiveness the woods but usually 
were not weak positive 
relationship most was found between 
water absorptiveness 
decay when comparing wood all 
species. When comparisons were limited 
wood within species Swietenia and 
Khaya, however, absorptiveness and 
decay seemed related. 


Introduction 


High decay resistance the heart- 
wood true mahogany, 
has been one reason for the wide use 
this wood boat construction. 
recent years, increasing amounts and 
types other woods have appeared 
the trade The exact 
identity some these introductions 
often obscure, but all cases the 
woods are entirely distinct from the true 
mahoganies. Nevertheless, they have 
been used times place true 
mahogany, the assumption that they 
also exhibit high decay resistance. 

The purpose the present test was 
compare the decay resistance 
number so-called mahoganies 
offered trade sources. The work was 
suggested and partly financed the 
Bureau Ships, Department Navy. 
number importing and lumber 
responded requests for 

were received from the following 
sources: Fitzpatrick Lumber Company, 
Madison, Wis.; Mahogany Importing Company, 
Los Angeles, Calif.; Norfolk Naval Shipyard, 
Norfolk, Va.; Palmer and Parker Company, 
Boston, Mass.; Penrod, Jurden Clark Com- 
pany, Norfolk, Va.; Stanton Son, Inc., 
Los Angeles, Calif.; Van Keulen Winchester 
Lumber Company, Grand Rapids, Mich.; Weis- 


Fricker Mahogany Company, Pensacola, 
Ichabod Williams Sons, New York, 
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board samples, and additional material 
was obtained from collaborator the 
Norfolk Naval Shipyard. These boards, 
from different sources, represented 
heartwood true mahogany (Swie- 
tenia) African mahogany (Khaya), and 
number species commonly termed 
“Philippine mahogany” (Shorea, Paras- 
and Dipterocarpus). The testing 
procedure was accelerated laboratory 
technique known the 


Materials and Methods 


Wood Samples: Eighty-one indi- 
vidual boards were available for the 
test. The slight curvature the annual 
rings all boards indicated that the 
wood had been cut from the outer 
heartwood portion the trees, The 
samples were identified specifically 
possible the Division Timber 
Growth and Utilization Relations, For- 
est Products Laboratory. 

The names and sources given for the 
boards suppliers were follows: 


Swietenia Mahogany 
from San Domingo. 

Swietenia macrophylla. Mahogany 
from Honduras, British Honduras, 
Panama, Peru, depending 

Khaya mahogany, 
Khaya. 

Shorea guijo. 

lauan. 

Shorea red 
Philippine, dark red Philippine. 
Shorea sp. (eximia? )—Almon, white 

lauan. 

Shorea sp. 
light Philippine, red 

Parashorea sp.—Bagtikan, white 
Jauan. 


Test Methods: The test blocks for 
decay studies, approximately 2,000 
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Table 1.—SUMMARY DECAY RESISTANCE TRUE MAHOGANY, AFRICAN MAHOGANY, AND SPECIES 
INDICATED THE GREATEST WEIGHT LOSS CAUSED ANY THE TEST FUNGI 


Wood species Code Number Average Average weight loss Boards with indicated susceptibility 
: source : of : weight loss moet des- : individual boards caused to decay by most destructive fungus 
: or very : resistant : not resistant 
H > resietant : 


was tested exposing specimens from each the fungi. 
Poria monticola Lenzites trabea. 


inch size, the thin dimension being 
the direction the grain. Blocks 
for the different test series were selected 
random from the individual boards. 
Half the blocks were given labora- 
tory treatment consisting 
cycles successive days the fol- 
lowing schedule: hours while sub- 
merged tap water oven main- 
tained 140° F.; while still sub- 
merged, hours room temperature; 
hours screened trays room 
temperature. 

All specimens were conditioned 
constant weight atmosphere 
80° and per cent relative humid- 
ity. After weighing, the blocks were 
surface sterilized steaming them for 
minutes atmospheric pressure. 
They were then placed singly bottles 
containing one the following three 
test fungi: Polyporus versicolor, Mad- 
ison No. 697; Poria monticola, Madison 
No. 698; and Lenzites trabea, Madison 
No. 617. The bottles had been prepared 
tions (3)*. After months incuba- 


parentheses refer literature 
cited, 
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tion 80° and per cent relative 
humidity, the blocks were removed from 
the bottles and then conditioned con- 
stant weight The percentage loss 
weight due decay was computed 
from the difference between the initial 
and final weights each block. 
inches size, were used compare the 
relative rates water absorption the 
different woods. The ends half 
the blocks were coated with resorcinol- 
resin adhesive confine water absorp- 
tion side surfaces. Prior soaking 
for hours, the blocks were 
conditioned 80° and per 
cent relative humidity. Differences be- 
tween these and the wet weights for 
each block were used compute the 
percentage water absorption. 


Results 


Relative weight losses the un- 
weathered blocks, based primarily 
the most destructive the test fungi, 
are summarized Table 

Variations decay resistance 
blocks the same species but from dif- 
ferent boards were evident for all 
woods. This was true boards from the 


same well from different 
The largest variation occurred 
samples African mahogany (Khaya); 
blocks from different boards 
wood ranged from very resistant 
slightly not resistant. 


The two lots six boards each from 
source were close agreement 
showing exceptionally high losses for 
Swietenia macrophylla and low 
for Khaya spp. Indications were that 
these two lots probably represented 
material from single trees. 


The general level resistance 
decay was greatest the two species 
true mahogany (Swietenia) and 
Shorea guiso (represented only one 
board source). With the exception 
one source Swietenia macrophylla, 
boards these woods were the very 
resistant resistant class. Next 
order general resistance were 
mahogany (Khaya) and Shorea 
sapis followed closely 
and sp. (polysperma?). 
woods, the boards from 
cent the sources were 
resistant, and the 
were grouped the resistant class. 
moderate slight decay resistance 
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shown the three remaining woods— 
Shorea sp. (eximia?), Parashorea spp., 
Dipterocarpus spp. 

Variations resistance related lo- 
collection were not evident for 


Table 2.—EFFECT DECAY RESISTANCE TRUE MA- 
HOGANY, AFRICAN MAHOGANY, AND SPECIES “PHILIPPINE 


INDICATED DIFFERENCES WEIGHT LOSS BETWEEN AND 
SPECIMENS 


*weathered*i over *unweathe: * speciae 

cti d t ith t pA 3 ; 3 an 
and collection ata were er 00 weight lose : weight lose : weight loses : weight lose 

were higher in the weathered blocks : Densttes trabea : 1.9 (7) 2.5 (1) -7.2 (4%) o14.2 (1) 

Shorea guiso Pol reicol 0.9 (2) -- 

the different woods was not materially Shorea palosapie : Polyporus versicolor : 23 {3} 9-2 {3} SF 7 (4%) -- 

was more affected than wood the two 12.5 (4) 7:8 2.2 
lower classes. The least change due to Shorea spp. (exisia?) Polyporus versicolor : 4.0 (1) 6.5 (4) 

: orus ver or : . . 

p Dipterocarpus spp. : Polyporus versicolor + -- 14.4% (1) 0.2 (1) -- 


for the very low absorptiveness 
Shorea guiso. African mahogany tended 
the most absorptive, with the true 
mahoganies and other woods occupying 
intermediate Coating the 
usually reduced absorption but did 
change materially the order per- 
meability the 

There was evidence only weak 
direct relationship between water ab- 
sorptiveness the blocks 
tibility decay, when blocks all 


Method of “*weathering* is described in the text. 
BFigures itn parentheses indicate nusber of sample boards studied per fungus. 
Duinus (-) values denote emaller loss in weathered than in unweathered blocks. 


Table 3.—AVERAGE ABSORPTION MOISTURE SPECIMENS TRUE MA- 
HOGANY, AFRICAN MAHOGANY, AND SPECIES MAHOGANY" 
AFTER AND HOURS SOAKING 


: Wood species Code Average moisture absorption in percent 
“ 24 hours 72 hours 24 hours 72 hours 


correlation appeared Swietenia and 

best represented Philippine species, how- 

ever, the slight correlation that appeared 


Do. 


J : Kh 3 A 12 

ea alocea 6 : : : 

50 — Shorea negrosensis A 1 2 : 21 
8 Do. H E 3 1 $ 23 H 12 $ 19 
: : : : : 
‘SWIETENIA Do. H H 11 1 -- 
‘10. 30 40 50 Dipterocarpus spp. J 13 23 13 23 
WATER ABSORPTION (PERCENT) 


=Each value is the average of 5 specimens from each board sample in the majority of 


Figure water absorption cases. 


72-hour soak maximum average weight 
loss samples. 


ends the 5/8- 5/8- biocks were brush with 
resin adhesive to limit absorption to side surfaces. 
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Discussion 


The boards included these tests 
represented the same type material 
that would obtained purchasing 
from the suppliers. However, the extent 
which they represented cross sec- 
tion wood obtained the current 
market not known. Possible variations 
decay resistance due age and loca- 
tion trees, genetical differences, and 
position the wood samples the 
tree were inherent the test material. 
The effect some these factors 
decay resistance known for several 
other woods. For example, the average 
decay resistance the outer heartwood 
generally greater than that the cen- 
ter heartwood such trees redwood 
(12), western redcedar, (2, 4), black 
locust (10), and certain South and Cen- 
tral American woods (8). 

One the striking results was the 
wide variation decay resistance 
different samples from given species. 
Similar variations were evident studies 
Swietenia the Yale School 
Forestry (14), and Swietenia and 
one Shorea species Krause (5). They 
also have been common both labora- 
tory and field tests natural decay re- 
sistance such native woods 
Douglas-fir (11), locust (10), and 
white oak (9). Nevertheless, important 
differences general resistance exist 
between such species and have tended 
clear cut all studies. classified 
the present study, for instance, black 
locust, white oak, and Douglas-fir 
would rated very resistant, re- 
sistant, and moderately resistant, res- 
pectively. 

comparing relative decay resistance 
the mahoganies, recognized that 
more complete sampling would nec- 
essary determine whether the present 
results are representative the differ- 
ent species. Nevertheless, certain broad 
distinctions between the woods seem 
safe. 

Average decay resistance was greater 
for the true mahogany species than for 
either the African the Philippine 
The resistance the Afri- 
can mahogany was the moderate 
type and seemed greater than that 
some the Philippine mahoganies. 
Among the Philippine species, the 
woods classed red lauans usually were 
more resistant than the white lauans. 
The Philippine mahoganies group 
usually showed moderate 
sistance. One exception was Shorea 
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guiso which showed high 
sistance, little efféct from weather- 
ing, and exceptionally low water ab- 
sorptiveness. Unfortunately, board 
samples from only one source this 
wood were available. view its per- 
formance these tests, further check 
guiso would desirable. 


The present data relative resistance 
the woods tested are general 
agreement with the results reported 
from earlier studies (1, 13). The 
field comparisons Reyes (7), for in- 
stance, showed Swietenia macrophylla 
and Shorea guiso more durable 
than the other woods included these 
tests (Khaya not tested Reyes). They 
also indicated greater resistance for the 
red than for the white lauans. Shorea 
palosapis proved somewhat more resist- 
ant these than Reyes’ comparisons, 
but this discrepancy could easily the 
result exposure termites, well 
decay, the latter tests. 


new feature the present tests 
was the inclusion 
procedure determine the effects 
accelerated weathering relative decay 
resistance the woods. The factors 
leaching and volatilization were stressed 
this procedure because both are im- 
portant the performance woods 
under conditions conducive decay 
service. 


Such weathering tended increase 
the susceptibility all woods decay 
but did not materially change the rela- 
tive order decay resistance the dif- 
ferent woods. might expected, its 
greatest effect usually was wood 
the upper decay resistance classes. How- 
ever, one the most resistant woods, 
Shorea guiso, was affected the 
weathering. should noted that 
these data are subject the limitation 
that corrections were made for pos- 
sible loss extractives changes 
moisture equilibrium constants during 
weathering. 


Further studies are needed deter- 
mine whether accelerated weathering 
should integral part laboratory 
tests natural decay resistance and 


so, what the standard test procedure 
should be. 

Relative water absorptiveness was in- 
cluded the test because the inter- 
est possible relationship between 
this factor and decay susceptibility. 
course, resistance water penetration 


factor the liability decay 
above-ground service. 

these tests, there seemed 
strong relation between relative absorp- 
tiveness and amount decay when 
comparing different woods. Within 
given species and Khaya, 
however, the most permeable samples 
tended show the most decay. Such 
relation within species fairly high 
decay resistance might expected, par- 
ticularly extractives, for instance, 
the principal cause for high decay 
sistance and low absorptiveness. 
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Scientific Approach the Design 


Wooden Containers and the Design 


and Use 


RUDNICKI 


Ottawa Laboratory the Forest Products Laboratories Canada, Division the Forestry Branch, 
Department Northern Affairs and National Resources, Canada 


Analyzes and discusses means and methods for better and 
more economic use wood manufacturing containers and 
pallets. Improved design can reduce costs and help boost com- 
petitive position wooden containers. 


NEAR PHENOMENAL industrial 

development Canada which fol- 
lowed the end World War con- 
tinues dominate the national econ- 
omy. does with such thoroughness 
that many often fail realize the im- 
pact industrial expansion what 
may termed the service industries. 
Among these, the containers industry 
continues play important role. 


Whatever the material used for their 
manufacture, containers endless 
variety sizes and weight-bearing 
capacity must produced afford 
protective cover for ever growing 
stream goods that must trans- 
ported from producer consumer. 


Until fairly recent times, wood, with 
but few exceptions, was used the 
production shipping containers. The 
wooden box, barrel, pail, and tub were 
familiar all. With the introduction 
fibreboard and metals the con- 
tainer field, wooden containers all 
sorts are being replaced containers 
manufactured from other materials. 

While the total volume containers 
continues grow, there has been 
steady downward trend the use 
those made from Data supplied 
the Dominion Bureau Statistics 
shows that although the Net National 
Income? nearly doubled the period 
$17,229 million), the value wooden 
containers and box shooks produced 
Canada 1951 was $34 million com- 
pared $36 million 1946. 

The work the Forest Products 
Laboratories Canada its Contain- 
Unit aimed determining and 
assessing the many factors involved 
the suitability and effectiveness con- 


dian Section, Forest Products Research Society, 


March 4-5, 1954, Ottawa, Ont. 

the amount goods and services 
—sum wages, salaries, and supplementary 
labor incurred, military pay and allowances, 
capital, and net income farmers and 
other self-employed persons. 


tainers. doing so, use and production 
trends are noted, and when becomes 
apparent—as the case with wooden 
containers—that unfavorable situa- 
tion developing, becomes necessary 
attempt some analysis the causes. 


More Economic Use 


This paper not concerned with the 
relative value suitability specific 
materials for the production contain- 
ers. limited analysis and dis- 
cussion means and methods for bet- 
ter and more economic use wood 
the manufacturing containers and 
pallets. 


The production wooden contain- 
ers has changed little past decades 
and wooden boxes today are very 
similar those that served needs 
years. 


There seldom doubt their 
ability protect their and 
only rarely are conditions encountered 
where their effectiveness could ques- 
tioned. fact, wooden boxes most 
generally tend towards over-protection. 
This condition doubt the out- 
growth the plentiful supply box- 
making wood that long provided in- 


expensive material for procéssing 
box shooks. 


The production lumber com- 
ponents and wooden box assembly con- 
tinue based mostly human la- 
bor, largely because the variety 
sizes required and the small quantities 
produced any one specific type. 
result, the automatic machine plays 
only negligible part the production 
wood containers. 

The combination these factors, 
and the failure keep with the gen- 
eral industrial trend improving de- 
signs and production methods, are 
doubtless the main causes which have 
brought about the sharp decline the 
use wooden containers. 
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good definition container 
has been given Mr. MacNair: 
container protective device used 
get article commerce from the 
end the assembly line, upon which 
was fabricated, through ordinary 
path distribution the customer 
exactly the condition that the product 
was when left assembly 
factual definition which well explains 


the important role containers 
commerce. 


Two main factors appear control 
much the future wooden contain- 
ers. The first economic and resides 
entirely the cost structure that deter- 
mines the eventual price the buyer. 
The second more directly concerned 


with the type and weight goods 
packed. 


wooden containers must available 
reasonable cost and must built 
satisfactorily serve the use for which 
they are intended. these ends 
ful assessment requirements and de- 
sign engineering standards can 
much improve the market position 
wooden containers. 


proper analytical approach the 
design and construction wooden con- 
tainers can bring about considerable 
improvement over present practices. 
eliminating unnecessary material and 
labor and 
serviceability, costs can reduced 
that the competitive position wooden 
containers will improved. 


Requirements 


Any container—whatever the mate- 
rial used—must meet basic requirements 
use. some cases, requirements are 
nominal and because the nature 
the goods packed, little more needed 
than enclose them. For other uses, 
the protective factor considerably 
greater, and the containers must meet 
exacting specifications. 


Generally, before deciding the 
type and design container, 
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essential assess the following use 
factors: 


The nature the goods 
packed, their destination, and the 
importance undamaged de- 
livery. 

The handling and transit hazards 
which the pack will sub- 
jected. 

The atmospheric conditions 

The storage and stacking condi- 
tions will required with- 
stand. 

Whether the container 
tended for re-use after its original 
trip, and what extent. 

The ease packing and stor- 
ing empty containers. 


Some these data are known the 
manufacturer the goods 
packed, while others have deter- 
mined experience and research. All 
are important considerations 
production satisfactory container. 

also necessary base design 
knowledge the material used 
and the method construction. the 
case wooden containers there should 
knowledge the following facts: 


The strength resistance and suit- 
ability wood and plywood 
various species and dimensions. 

The many types joints that can 
used for assembly and closure. 

Fasteners and adhesives for joints 
and closure. 

Additional reinforcing—such 
wire and steel strap. 


Design Containers 


simple build single con- 
tainer for housing object, 
objects, for transportation known 
destination. entirely different 
matter design container for 
specific load that can mass 
produced economically. 

The container” takes ad- 
vantage all the factors involved 
its use. Size, shape, material, and as- 
sembly are specified that the most 
advantageous combination the 
elimination unnecessary material and 
labor will achieved. 

Research work the Containers 
Unit the Ottawa Laboratory 
planned order obtain those basic 
and use data which are essential 
background material for the design 
containers. 

Investigations are carried out de- 
termine the resistance containers 
handling and transit hazards. Studies 
are made various packs attempts 
improve methods and save space. 
Containers are examined with view 
reducing their size and volume. 
Materials are tested determine their 
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strength that specifications will pro- 
vide ample safety while avoiding waste- 
ful use. All phases research are car- 
ried out that can provide basic and in- 
formative data that can serve the 
design new the improvement 
old containers. 


Advantage also taken data avail- 
able from other sources, and consider- 
able dependence placed records 
actual industrial experience the use 
containers. 


Much work remains done and 
there yet lot learned about 
the many and sometimes complex fac- 
tors that enter into the design and 
service use containers. 


actual practice, the design con- 
tainers must follow somewhat uni- 
form pattern. Since essential factors are 
similar nature, variations container 
design are dependent only the goods 
they are contain. The following are 
considerations that regulate the design 
all wooden containers: 


Size and Shape: determining 
the size and shape container, 
necessary consider, (in addition 
the goods packed) the most suit- 
able length and width. Wherever pos- 
sible rectangular container should 
used, because this type container 
facilitates handling for 
length over width the best. How- 
ever, any combination dimensions 
that allows for cross stacking will per- 
mit more solid piling and better dis- 
tribution stacking: weight. 


Method Assembly: Since wooden 
containers are composed many pieces, 
essential that the assembly the 
component parts will provide sufficient 
strength and rigidity the joints, while 
the assembly method itself should 
such that will economical mate- 
rial and labor. The assembly process 
can divided into two main parts, 
follows: 

Shooks into panels: The simplest 
assembly consists nailing sides, bot- 
tom, and top panels ends. Boxes 
this type not always provide 
cient joint strength, the size the 
box precludes effective construction 
this method. Panels from shooks can 
and generally are assembled from two 
more shooks joined tongue and 
groove, edge glued, fastened bat- 
tens. When nailed joints are used, care 
should taken choose nails 
length sufficient allow clinch 
from 14-inch prevent pull out. 
least two nails should used 
each end each shook and these should 
the shook. End panels can similarly 
made with vertical framing cleats. 

Shooks should always light 
possible and case heavier than 


necessary provide for reasonable 
factor safety over the actual strength 
requirements. Cleats, the other hand, 
must sufficient thickness and 
width assure adequate nail-holding 
power the assembled box. 


Panels into containers: 
assembly panels into box, three- 
way corner nailing recommended 
cause this type corner provides the 
greatest strength and offers effective re- 
sistance deformation the box. 


Care should also taken assure 
that the nails will penetrate the side 
grain the cleats. Since the joints be- 
tween ends and sides are generally the 
weakest box assembly, special 
should taken assure that: 


The cleats are correct 
section. 


All nails are correctly 


Nails are the proper 
nails should penetrate into the 
cleat depth approximately 
times the thickness the 
shook. 


Nails used should have improved 
holding power through 
ing process special design 
nail shank. noted that 
the increased holding power 
nails only temporarily increased 
coatings. 

Whenever glued assemblies are 
glues should used 
accordance with the manufac- 
instructions. Waterproof 
glues should always used 
boxes that may exposed the 
elernents. 


The use cleats generally facilitates 
handling, particularly the case so- 
called one-man Frame 
cleated boxes provide for easier and 
more effective nailing tops and 
bottoms. 

The strength nailed joints, and 
hence the strength the wooden con- 
tainer, largely depends the number, 
type, and length nail used. 


Reinforcing: The use steel wire 
and steel strap type reinforcing 
which effective and becoming more 
popular. Special tools permit easy ap- 
plication. Such reinforcing particu- 
larly effective and desirable when thin 
shooks are used, when the contents 
able strains the sides, bottom, and 
top pack. This type reinforcing 
provides relatively inexpensive 
adding considerable strength and 
increasing the safety wooden 
tainers. 

There is, course, the 
tage that packs reinforced are 
difficult open for inspection, 
that their continued effectiveness de- 
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ends the replacement the wire 
strap after opening. Boxes this 

intended for re-use should 
provided with new wires straps. 

Box Lumber: Many species 
woods are suitable the production 
box lumber. The choice species will 
depend availability well 
strength requirements. However, the 
use box lumber, care should 
taken specify thicknesses and sizes 
that will provide desired strength, and 
avoid the waste over-design. 


For certain uses where the intended 
may have tendency absorb 
odors taste from lumber used 
manufacture the container, most 
important specify species proved 
suitable use experience. 

The first essential engineered 
container that should suitable 
the load intended carry. This, 
course, involves consideration the 
many and varied factors encountered 
the miscellany goods that find their 
way into containers. 


becomes necessary, therefore, 
engineer container positive data. 
Such data can only obtained through 
and use experience. One should 
guard against designs based em- 
knowledge accumulated the 
past, because the tendency gen- 
erations lumber users the 
safe through the use lumber 
higher quality than necessary, 
well using more lumber than 
reasonable requirements 
indicate. 

Similarly, care must taken pro- 
vide design that can effectively 
produced without incurring unnecessary 
labor. Designs suited 
tion techniques are necessarily designs 
that can most economically produced. 

Lumber should the lowest satis- 
factory quality and the largest satis- 
factory section. Fasteners should 
carefully chosen and used the mini- 
mum number that will produce satis- 
factory joints sufficient strength, but 
not over-strong. 


Size and strength requirements for 
all lumber used container are di- 
related the position the 
board cleat the box assembly, 


well the particular load for 


intended. 


Pallets 


The large-scale use pallets was 
born out war exigencies and was 
accelerated the fork 
truck which has done much facili- 
tate the handling merchandise 
nearly every description. 
according present standards 
practice that rapidly growing and 
which constantly being extended 


new fields. would difficult 
the value pallets 
saving manpower the handling 
goods. 

Pallets are generally two types— 
one for single use expendable, 
while the other intended for re-use. 
Although hardwood lumber generally 
used, certain softwood species can also 
used their manufacture. Since the 
required lengths short 
ones, and high grade lumber nec- 
essary, the pallet field im- 
portant market for lower mate- 
rial from many species. average re- 
usable 40” 48” pallet requires some 
bd. ft. lumber, and pallets the 
hundreds thousands units are used 
each year. 

further development known 
the “Pallet Picture con- 
structed protect goods piled one 
pallet from being compressed the 
loaded pallets stacked upon it. this 
way, the complete usable height 
warehouse can efficiently occupied. 
pallet picture frame for 40” 48” 
pallet requires approximately bd. ft. 
lumber. 

Fundamentally, pallet composed 
deck board used pile goods, and 
posts, which are spacers raise the 
deck board sufficiently from the ground 
level provide clearance for the en- 
try the fork the lift-truck. Pallets, 
depending their construction, allow 
two- four-way entry for the fork 
the 

The basic requirements for pallet 


Smooth top surface the top 
deck, receiving surface (no 
nails, bolt heads, nuts pro- 
truding). 

Sufficient strength safely carry 
the intended load. 

Convenient size allow full 
utilization the floor area 
truck railway car. 


Pallet Design 


The most common design pallet 
entry pallet with top deck boards spaced 
about two inches apart. The top deck 
boards are nailed 
boards forming one rigid panel. Three 
bottom deck boards transfer the load 
uniformly over wide area from the 
top deck the floor. Between the 
stringers and bottom deck boards, nine 
spacers posts are used allow 
cient clearance for the 
entry the fork the lift-truck. 

A'though most pallets are made from 
lumber, some have plywood top decks. 
Others are made from metal and lum- 
ber, metal and plywood combina- 
tions. some cases, top and bottom 
decks pallets are made from fibre- 


FOREST PRODUCTS JOURNAL 


board and the posts from rolled cor- 
rugated fibreboard. Some pallets this 
latter type have top deck and posts only. 

The safe load for pallet depends 
largely the way which the goods 
are stacked upon it. The most danger- 
ous type one which the 
load concentrated relatively small 
The most favorable loading con- 
ditions occur while load uniformly 
distributed over the entire.area the 
top deck and arranged 
the load. 

Figures and show testing 
pallet and picture frame pallet 
Universal testing machine the Ottawa 
Laboratory. 


Fig. 2.—Testing 40” 48” 
four-way entry pallet 


Fig. pallet picture frame 
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Fig. 1.—Four-way entry 48” 
2 ae 


Fig. 4.—Style butter standard—has double nailed 
edges. Style B—now undergoing tests—has butt 


rebated vertical 


joints and single nailed with annularly grooved nails. Tests show 


stronger than standard box. 
easier manufacture. 


the pallet test, the load was con- 
centrated area 82.25 square 
inches, representing only 4.3 per cent 
the top deck area the 


Variety Problems 


The nature the services expected 
from containers, the many hazards from 
which they must protect their contents, 
and the diversity the conditions un- 
der which they are 
result variety problems. 


more economical and 


The hazards handling and trans- 
portation, the effectiveness designs 
and materials, and the complexities 
packaging many types goods are all 
phases the containers 
quiring careful study intensive 
research, 

Containers research the Ottawa 
Laboratory the Forest Products Lab- 
oratories Canada has been carried 
for more than quarter century. 


incorporates three-way corners, and economical produce. 


data resulting from the large number 
studies and investigations undertaken 
the past. Every effort made 
cooperate with producers and users 
containers and generally maintain 
close contact with developments and 
problems. Thus, aware the needs, re- 
search aimed providing dependable 
data all the factors affecting the de- 
sign containers, the materials uscd 
their production, and the problems per- 
tinent their effective service. 


Continuous Electronic Moisture Detection 


Applied Plywood and General 


Woodworking Industries' 


ARTHUR HOLDEN, JR. 


Design, operation, and accuracy continuous electronic mois- 
ture detectors are described. Lists examples economic advantages 


moisture control. 


ALWAYS LOOK BACK and 
select some significant terminology 
catalog epochs history. What title 
will assigned this present period 
is, course, unknown today. Whereas 
the terms “Stone and 
were applied centuries, the fast mov- 
ing life today makes necessary 
measure important changes terms 


Now the world seems entering 
Age,” but era not yet 


Section, Forest Products Research Society, Oct. 
14-15, 1954, Louisville, Ky. 


The Author: Holden, Jr., graduate 
Case Institute Technology, was associated 
with the Research Laboratory the Hoover 
Co. before joining Coe Manufacturing Co. 
1937. was field engineer and sales engineer 
his appointment executive engineer 
1945. 
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ended importantly influenced 
The most obvious development 
television, new marvel which was 
spawned from the radio industry and 
shows every sign becoming such 
fast growing adolescent dwarf its 
parents size, scope, 
upon the civilized world. 

Electronic brains, such the giant 
scientific computers, are products 
large research laboratories. addition, 
General Electric, Remington Rand, In- 
ternational Business Machines, and sim- 
ilar firms are building electronic devices 
for solving complex problems with 
amazing accuracy. Electronic data proc- 
essing machines are daily solving ac- 
counting, inventory, and cost problems 
almost fast the facts can fed 
into 


Executive Engineer, The Coe Manufacturing Company, Painesville, Ohio 


Complicated 
the fields atomic energy 
search and guided missiles are being 
quickly solved which would otherwise 
require diligent work the part 
technicians for many Weather 
data that could fitted into complex 
formula order arrive predic- 
tion reasonable accuracy formerly 
had little value because least hours 
were required complete the mathe- 
matical calculations involved and 
that time the weather would pass the 
point under study. Today the Ait 
Force can submit the necessary 
tion electronic brain and few 
minutes receive answer will 
enable them route their planes 
best advantage. 

business, automatic counting and 
evaluating machines, such built 
Remington Rand, are daily aiding 
performing tedious tasks more 
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tomation calling upon electronics 
important degree. Counting parts 
speeds the hundreds and thousands 
per second are possible. 


High Frequency Heating 


Temperature 
ingly uses electronics compared with 
the older thermal systems. the ply- 
wood industry, electronics the form 
high frequency being used ac- 
complish the bonding and setting 


About 1950, scientists the Univer- 
sity Washington and Germany, 
established the fact that electronic 
circuit could used measure mois- 
ture certain hygroscopic 
This useful bit knowledge was 
passed the Plywood Research 
Foundation, maintained the Douglas 
Fir Plywood Association, 


James Dallas was assigned the 
problem converting this idea into 
practical tool. After several months, his 
efforts began take rather definite 
shape and the Instrument Division 
Laucks Laboratories Seattle was li- 
censed manufacture commercial unit 
and make available fir mills the 
Pacific Northwest. 


This organization has been diligently 
engaged research activity and daily 
presented with new problems evalu- 
ate terms practical detection 
Whereas the efforts Germany have 
been closely associated with paper man- 
ufacture, Laucks Laboratories built 
successful device operate veneer, 
then lumber, and after that, paper. Now 
they have worked such more remote 
gypsum wallboard, which 
has core that virtually stone. 


General Description 


order understand how the 
Laucks Sentry Continuous Moisture De- 
tector operates, the difference between 
capacitance and resistance far elec- 
trical properties are concerned must 
recognized first. Capacitance the abil- 
ity circuit hold store electrical 
charges; resistance the property 
oppose the flow current— 
usually causing heat. 

Most hand moisture indicators are 
based the electrical resistance offered 
the material being tested. small 
amount current employed, meas- 
ured millionths volt and many 
influences can importantly 
measurement being made. 
These include the presence minerals, 
the amount pressure applied, and the 
which the sample placed. 

materials have different capa- 
values. For example, wood 
the range whereas water has 
number approximately 


80. When take hygroscopic mass 
composed wood and water and sub- 
ject electrical field, the field 
will affected the electrical storing 
ability (capacitance) the material. 


Since the case wet wood the 
moisture times more influ- 
ential than the wood itself, this gives 
approach moisture determination 
that extremely addition, 
measurement can made speeds 
200 feet per minute without affect- 
ing Further, possible 
make 100 per cent examination 
compared with spot checks, which 
merely indicate trend. 


Designed Fit Product 


First the essential components 
electric moisture detection the elec- 
trode scanner, from which emanates 
the electrical field. The electrode ex- 
tremely important, since must de- 
signed fit the particular product 
measured. 


the case veneer, the field low 
and wide, since penetration need never 
greater than 14”. the case 
lumber much sharper apex needed 
measure thicknesses 8/4. For 
rough lumber the electrode must de- 
signed one manner and for finished 
lumber (on jointer, for example) 
completely different assembly would 
needed. thin, limp product like paper 
requires still different approach. 


The electrical field surrounding the 
scanning electrode created the base 
unit which consists cabinet. con- 
tains electronic circuit which meas- 
ures the change capacitance the 
field resulting from the presence 
material tested. This change must 
amplified and subsequently converted 
into the signal circuit produce 
visual audible response that can 
perceived graders beyond the point 
examination. 

some instances input voltage regu- 
lation required where plant current 
exceeds the allowable variation, which 
significant that although the electronic 
circuit patented principle, the 
component parts employ conventional 
tubes that may procured any radio 
television repair shop. the event 
that repairs beyond simple replacement 
tubes should become necessary, 
plug assemblies may taken out 
and shipped the factory. the mean- 
time, identical standby unit can 
slipped into the panel that produc- 
tion not interrupted. 

control station enables 
calibration for different thicknesses and 
moisture contents, that setting can 
made suit the particular product 


being measured. Setting with the aid 


previous calibration simple mat- 


FOREST PRODUCTS JOURNAL 


ter and can accomplished almost in- 
stantaneously. Calibration 
done the time installation made for 
the principal products that will 
handled. Later, correct settings can 
established for other products oven- 
drying representatives samples. 


Marking identification over- 
range material can 
accomplished several different ways. 
typical arrangement employs small 
for ink dye, together with 
solenoid-operated metering device. 
The latter, response call from the 
base unit, ejects small quantity ink 
dye onto the product. some cases 
this dye decolorizes, losing its visibility, 
after prescribed period time, such 
minutes. 


some plants, marking not con- 
sidered necessary and mere visual iden- 
tification means magnified scale 
voltmeter audible visible signal 
all that required. These details can 
worked out manner fit indi- 
vidual cases. 


Degree Accuracy 


most instances where veneer 
paper are being manufactured the 
moisture range from per cent, 
accuracy plus minus per cent 
may expected. higher levels the 
accuracy will not great. 


Accuracy influenced the volume 
material passing over the scanning 
electrode any given time. the case 
rough lumber where thickness may 
much per cent, measure- 
ment will hold within limit plus 
minus percent, which sufficient 
most cases. Even the case gypsum 
accuracy plus minus 114 per cent 
has been found possible. 


the case lumber, careful and 
extensive tests have been conducted 
the point unstacking the kiln trucks. 
illustrate, 179 samples 5/4 
the moisture range 6-12 per cent, 
oven checking revealed only four 
per cent, with variation more 
than plus minus per cent. 

slightly wider range would un- 
cent moisture content bracket and 
judgment the part the operators 
graders necessary order in- 
telligently use this new production tool. 
For example, large areas massed 
pitch can misinterpreted wet areas, 
excessive surface moisture may similarly 
pieces must rejected and separately 
appraised, since this increase volume 
will produce reaction corresponding 
that @xcessive moisture. 

Where desired, two-level inspection 
can made—high and low acceptable 
limits set up. The marking device will 


37-A 


| 
| 
y 
if 


indicate all pieces the allow- 
able high, below the permitted low 
value. There cases where high 
degree control this sort 
valuable. 

The following evaluates what mois- 
ture control can mean dollars and 
cents several typical applications. 
With the principle operation and 
appreciation the essential parts 
clectronic moisture detector mind, 
here are some illustrative examples. 
Although hypothetical, they are based 
experience obtained plants where 
Sentrys are 

Starting with veneer plant, assume 
daily production 300,000 sq. ft. 
1/20” hardwood veneer and see what 
benefits might possible. First, con- 
servative increase production through 
the drying equipment would per 
cent. Actually, increases would average 
almost per cent with some plants 
obtaining per cent more output 
where substantial overdrying had been 
practiced. 


Labor Savings 


per cent production 
would amount 30,000 square feet per 
day, which can measured several 
different yardsticks. terms gross 
profit, this could amount 


day more. The net profit figure 
might therefore the neighborhood 
$10,000 per year. terms labor, 
depending upon the prevailing hourly 
wage rate and the number men 
the crew, this per cent increase 
production could well taken the 
form labor saving the range 
$200-300 per month. some cases 
greater production desired, some 
cases labor savings, and others com- 
bination the two most desirable. 


Better Quality 


The more indirect benefits include 
improved quality, since not only are 
brittle, warped, overdried pieces mini- 
mized, but also the random over-range 
highs can caught and brought within 
allowable limits. These latter pieces are 
the ones that cause trouble the splicer 
the press, become the reason for 
the finished piece plywood becoming 
defective the hands the ultimate 
consumer. this point, $100 low 
figure assign for corrective expense 
which, not directly converted into 
back charges long distance calls, plus 
wasted executives’ time and embarrass- 
ment down the line, certainly low 
figure assign the cost the dent 
the reputations the several firms 


Ripping Short Stock 


SHORT STOCK has been 
particularly dangerous 
throughout the history woodworking, 
especially when such work done 
hand-feed saw power feed rip 
saw old-fashioned type. Ripping 
short material hand-feed rip saw 
job for the novice the careless 
operator. 

been properly instructed may even lift 
short material over the top the run- 
ning saw blade after has been pushed 
through. Instances have occurred where 
piece being lifted over the top the 
saw blade slipped from the fingers 
the sawyer, dropped the blade, and 
was thrown against the operator with 
great force. 

cases where absolutely neces- 
sary rip short stock hand-feed 


contributed article. 
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JOHN HYLER 


John Hyler and Associates, Peoria, 


saw, the operator should cultivate the 
practice standing well the left- 
hand side, out line with the running 
blade. Then, any chance piece 


View over-cutting straight-edging rip 
saw, processing short stock the plant 
Bodley Wood Products Company, Memphis, 
Tenn.—Photo courtesy Mattison Machine 
Works, Rockford, 


sawmill cutting 100,000 square 
feet board measure, per cent can 
again used reasonable figure 
indicate accumulated losses the form 
wet stock that will ultimately warp, 
split, and otherwise cause down grading 
complete rejection. valued only 
$60 per thousand, 10,000 feet 
ber represents $600 per day. 
choice timber with mill cost $i00 
per thousand, means $1000 worth 
material that can saved, which 
profit several hundred dollars 
per day now being lost. 


Valuable Conservation 


When the total daily cut hard and 
softwood, running into millions feet 
the larger mills alone, 
apparent that modern, more care- 
ful moisture control conservation 
measure great value. 


Many Americans are rightfully con- 
cerned about this country’s 
diminishing timber resources. 
noble gesture plant trees for the bene- 
fit future generations. However, 
much more important not know- 
ingly waste the fine timber that daily 
passes through the mills. this 
aim that users should rededicate them- 
selves. 


material kicked back, will 
out the way. 


Modern straight-edging rip saws are 
particularly safe reference ripping 
short material. Some are basically safer 
because they incorporate ball bearing 
rolls, spaced close centers, thus in- 
suring that material will engaged 
two more holddown all 
times, These close roll centers allow 
handling short stock with accuracy, 
well with safety. 


addition, many machines 
equipped with set narrow 
These prevent any slivers which 
may cut off the stock from 
thrown back toward the operator. Mate- 
rial short 714” handled under 
two rolls all times, and material 
short 13” handled under 
rolls. 


APRIL, 1955 


7 


| 


The Wood Machining Science’ 


ROBERT HOYLE, JR. 


Research Assistant Forest Utilization, State University New York, College Forestry, Syracuse 


Discusses growth wood machining science, role 
technical societies stimulating publication research data, wood 
machining studies progress, and need for publishing increasing 
amount wood machining research data. 


crease research work wood 
machining, indicated the volume 
published reports describing specific 
The Forest Products Re- 
search Society has played leading role 
bringing this the attention the 
industry publication papers its 
Journal and releases the trade press. 
appears that body factual data 
being built from many separate 
sources, which promises convert the 
art woodworking into science. 


The art working with wood in- 
deed ancient craft and was well es- 
tablished early recorded 
Skills acquired from man’s experiences 
fashioning useful and aesthetic ob- 
jects developed into the trades 
pentry, cabinet making, and wood carv- 
ing. The art differs from the science 
wood machining because was not 
consciously based the application 
known physical principles and laws, but 
developed through trial and error 
the craftsman. 


The scientific study wood machin- 
ing processes gives reasons for the be- 
havior wood under different cutting 
processes—such knives held ro- 
tating cylinders blocks, turning the 
wood against fixed knife lathes, 
boring, sawing, and cutting with coated 
abrasives. shows why some cutting 
problems have become stalemated and 
how modify the approach these 
problems and overcome them. 


Similar Methods 


The problems the wood-using in- 
dustries are certainly different from the 
metal working, ceramic, food, plastic, 
and other industries. However, the 
methods approaching the problems 
and the knowledge engineering prin- 


November 4-5, New York City. 


Author, Robert Hoyle, Jr., received 
M.E. degree from Cornell University 
1941, M.S. wood utilization from State Uni- 
ver New York College Forestry 


wood machining research the New York 
forestry college. 


ciples design for their needs 
are strikingly alike. 

recent years the art cutting 
metals has developed into 
documented science. Paralleling the sys- 
tematic accumulation knowledge 
the cutting metals has been pro- 
digious growth the metal working 
industry, with the development pre- 
cision automatic production machines, 
lower unit costs, and improved eco- 
nomic status for workers that in- 
dustry. 

Growth the science metal- 
cutting began around the turn the 
century with the invention high 
speed steels. 1932 committee 
the American Society Mechanical 
Engineers undertook the job organiz- 
ing available information 
cutting techniques, separating the valid 
from the questionable, and conducting 
further experiments fill voids the 
data existence that time. The cost 
this experimental work was under- 
written The Engineering Founda- 
Much 
was made available from the machine 
shops the larger manufacturing com- 
panies. Several universities conducted 
experimental work the direction 
the committee their own re- 
sponsibility. 

This process continues today, with 
much information emanating from the 
research. laboratories the tool and 
material manufacturers. But the efforts 
this committee have borne fruit 
the form manual metal-cutting 
(1) which has proven valuable the 
shop mechanic, the engineer, the de- 
signer, and the production executive. 

Even more important has been the 
stimulation investigations with 
continuing flow reports many 
metal fabricating processes from the 
builders and users tools, the ma- 
terial manufacturers, and the private 
well publicly supported laboratories. 
There can little question about the 
success this A.S.M.E. 
search committee. 

The wood machining science has be- 
gun develop. The literature wood 
machining goes back far that for 
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metal working, but lesser volume. 
Thoughtful work accompilshed here 
and abroad has founded this science. Its 
status similar that the metal 
working industry about years ago. 

Recently there have been reports 
projects sponsored machinery and 
tool manufacturers and carried out 
universities and government laboratories 
(8, 10, 18). Others have sponsored in- 
vestigations private laboratories. The 
results work the processors 
wood has also been published (13). 

Several tool and machinery manufac- 
turers now maintain research facilities 
for wood machining (4). The industry 
searchers other fields, with 
tude experimental tools, instruments, 
and methods which can applied 
the machining research wood. The 
results this work would wide- 
spread understanding the behavior 
wood process and specific informa- 
tion regarding cutting techniques, lead- 
ing reduced unit costs through 
higher production rates, better quality, 
and reduced waste. 

vigorous pursuit knowledge created 
science metal cutting. The wood 
machining science lagged for many rea- 
sons, which few are valid today. 

Wood has been cheap and easy 
fashion. The value waste has been 
low. This longer entirely true. 

Wood complex structure with 
variable properties. This has been dis- 
couraging persons contemplating re- 
search develop standard data. mul- 
titude research tools, instruments and 
techniques, plus well 
ence wood technology, now avail- 
able apply investigations this 
nature. The complexity wood 
much less formidable problem than 
used be. The possibilities over- 
coming the stigma variability 
wood yield useful machining data 
are evident from published reports 
cutting angle and feed speed relation- 
ships for surfacing operations (6, 
14). 

Wood Use Assured 


There has also been popular belief 
that wood the way bowing 
superior materials. This has proven 
unfounded, shown regains lost 
markets and development new ones. 
However, this belief may have been re- 
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sponsible for scarcity development 
capital. now appears that this attitude 
has changed and interest has been awak- 
ened both fundamental and applied 
research. 


The author had several purposes 
discussing this subject. The first was 
point out that the basis for the wood 
machining science established. Sec- 
ond was show how effective pro- 
technical society can stimu- 
late the further development body 
factual knowledge capable con- 
tributing worthily the health 
industry. third was indicate the 
ects wood machining now active 
the research programs industry, fed- 
eral and state laboratories 
sities. Finally, suggested that efforts 
turned individually and group, 
producing increasing amount 
published wood machining research. 
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Forest Management Made 


GEORGE JEMISON 


Necessity for cooperation between silviculturists and utilization specialists 
discussed. Teamwork will enable them appreciate each problems, 
resulting progress toward fuller develooment timber resources. 


One casy way out—for the forest 
manager, least—is grow what 
nature pleases. Let the consumer 
learn use what available. Make 
special effort satisfy his peculiar 
demands. long has wood 
should happy. Obviously this easy 
quickly rejected today. 

pretty good economy have, there 
must plenty wood all kinds, 
regardless the initial difficulties 
producing it. America’s complex econ- 
omy demands highly diversified pat- 
tern raw materials. Consequently 
ways must found meet the needs 
and learn how produce what 
wanted reasonable cost. Sometimes 
this takes lot doing. 


The Forest Situation 


First desirable review few 
up-to-date facts about the forest situa- 


Director, California Forest and Range Experiment Station*, Forest Service, 
Dept. Agr., Berkeley, California 


tion California that bear forest 
management 
problems. the million acres 
commercial forest land, there are about 
360 billion board feet sawtimber, 
essentially all softwoods but including 
important though undeveloped 
billion feet The inven- 
tory commercial timber has increased 
markedly the past decade 
even years ago one foresaw the 
trends marketability for some the 
little-used and more inaccessible 
and stands. Substantial amounts 
been added what were then 
ered commercial volumes. 
Sawtimber growth California 
ests substantial; the annual increment 
1952 was almost billion board 
feet. This growth figure 
larger than was years ago, not be- 
cause the trees are growing faster but 
because species and sizes are being 
recognized that did not seem important 
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utilizable earlier and because now 
more complete data available the 
growth older stands. 


the present rate cutting, some- 
billion board feet year, the saw- 
timber stand would theoretically last 
about years. The present cut could 
extended 100 years more 
annual growth continued current 
rates. One might therefore ask, Why 
should the forest manager concerned 
about developing better 
tices with outlook like this? Why 
there any need for the silviculturist 
fight nature? Why not let things ride 
happy with the bountiful wood 
harvest that confronts the generations 
come? 


There are number reasons why 
such philosophy would unsound 
and impractical. the first place, the 
versatile and highly preferred pine 
species make only little more than 
one-fourth the present sawtimber 
volume. The at-present less desirable 
species such white and red fir, incense 
cedar, and lodgepole pine total almost 
Douglas-fir the most abun- 
dant species with 117 billion board feet. 
Growth the same general ratio 
sawtimber volume. 

The pines, although generally faster 
growing than most species, contribute 
only per cent the total annual 
sawtimber growth billion board 
feet. present fir sawtimber being 
cut rate well below its annual 
growth but the pines are being cut two 
three times faster than they are 
growing. Thus, effort made 
manage the better species, likely 
that ponderosa, Jeffrey, and sugar pine 
gradually replaced something 

second reason why would 
highly undesirable forget about for- 
est management that timber volumes, 
growth, and species are not now, and 
perhaps never will be, distributed ideally 
geography and ownerships. Some 
subregions, the Sierra, have large 
volumes today’s valuable 
species. other areas, such the north 
region, Douglas-fir volumes dom- 
inate. The main cut during the next ro- 
tation large parts the northern 
Sierra must come from the true firs. 

Some owners enjoy large backlogs 
the better species and good distribu- 
tion size classes and ages perpetu- 
ate continuing and orderly harvest. 
Others must either rely secondary 
Species out business. The forest 
manager has big job these latter 
instances increase the values the 
woods skillful development stand 
and quality. 

third reason why the line least 
that the insect and disease 


hazard too great. There have been 
many cases where silvicultural knowl- 
edge put work has aided the con- 
trol insect pests tree diseases. Per- 
haps, for example, way will found 
cheaper protection sugar 
pine from blister rust has been done 
certain parts the Idaho white pine 
belt. There, the control stand den- 
sity has helped control. Healthy 
forests, free insects and disease, can 
achieved only through forest man- 
agement. 

Some may think that future tech- 
nological developments could make 
quality control the silviculturist 
unnecessary art. Maybe cellulose will 
grown which will pressed and 
molded into boards and products that 
will replace natural wood. not this, 
maybe the small sizes and miscellane- 
ous species nature can produce alone 
will cut and glued and fabricated 
with such skill that all that will 

The author cannot agree with this 
diagnosis future possibility. For 
one thing doubtful that the con- 
sumer will voluntarily shift entirely 
pulp particle products and cease 
prefer lumber for many uses. Further- 
more, skillful the technologist 
may be, cannot fabricate superior 
product out inferior raw materials 
nor can create mechanical properties 
that are not inherent the raw mate- 
rial. Thus the silviculturist will still 
called produce wood that meets 
certain quality specifications. 

seems obvious for these reasons 
that forest management here stay 
California. Now all that must 
done get good silviculture the 
woods. But, noted many times, this 
easy because the silviculturist 
against some tough problems. What are 
the major jobs encounters man- 
aging good stand improving poor 
one? 


Getting Good Silviculture 


the Woods 


the process natural regeneration 
must leave good seed source the 
time the harvest cut. Where seed 
trees desirable species are present 
the merchantable stand, prob- 
lem reserve good parent trees. There 
usually substantial problem, how- 
ever, eliminating large numbers 
unmerchantable trees the less desir- 
able species, such white and red fir 
incense cedar, that may produce pro- 
fuse seed regenerate the area. Also, 
smaller individuals these same spe- 
cies may present compete with 
pine reproduction. Logging residue may 
abundant interfere with re- 
generation occupying growing space 
making the job seedbed prepar- 
ation difficult and costly. Anything that 
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can done eliminate undesirable 
seed sources and remove residues that 
interfere with management would 
all the good. 

young intermediate-aged stands, 
the silviculturist will want thin dense 
patches concentrate the growth 
few choice stems. will hope 
achieve quality control removing un- 
wanted species, trees any species 
that may malformed otherwise de- 
fective. some cases merchantable 
sizes must cut make room for bet- 
ter trees those that have superior 
properties and qualities. The practical 
limitation these types operations 
is, course, the cost—which depends 
part the use that can made 
the material removed. 

quite obvious that the forest 
manager can solve these problems best 
can sell what good silviculture 
dictates must come out stand. 
has been said that per cent the 
silvicultural problems can 
through utilization. The author doesn’t 
mean that better utilization panacea 
for all silvicultural ills. Such not the 
case. But, whether per cent the 
correct figure not, certain that 
major dependence will placed 
forest utilization solving future 
silvicultural problems. 


Utilization Trends and the Future 


There have been 
trends forest products 
California during the past 
years. Before 1940 white woods were 
practically ignored the redwood 
gion. Now Douglas-fir leads lumber 
production the redwood region and 
the state. 1952 approximately 
billion board feet Douglas-fir was 
cut California compared only 464 
million recently 1944. This 1952 
cut was almost double that ponderosa 
and Jeffrey pine combined, the runner- 
species group. 

Douglas-fir has also become the basis 
for substantial plywood industry 
California since World War 
would appear that this tremendous up- 
swing the use Douglas-fir has re- 
viculture some areas. Most the cut 
coming from pure nearly pure 
stands but the development new out- 
lets for Douglas-fir the state 
encouraging for the future. 

Production the true firs, white and 
red, has increased 
1952 hit 663 million 
board feet, almost double what was 
years before. 1953 production 
white fir lumber the western states 
reached the billion board foot mark, 
and most the cut came from Califor- 
nia. spite the upward production 
trend, true firs constitute one the 
major forest management 
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and large the fir stands are less acces- 
sible than the pines, run heavier cull, 
less care has been used manufacture 
and seasoning, and the lumber less 
valuable. These factors sometimes com- 
bine reduce the profit margins, 
making some true fir operations unat- 
tractive. 

With proper manufacturing and 
handling, fir lumber should improve its 
position the market. the middle 
west, for example, there good de- 
mand for the species now, perhaps be- 
cause they have not heard the prej- 
udicial names sometimes used for lo- 
cally. any rate, the future should 
show ever increasing cut fir 
good job merchandising combined 
with proper manufacture. The aut 
white and red fir can upped substan- 
tially before equals growth, and be- 
cause the large inventory mature 
and overmature trees, increasing amounts 
should moved the next decade 
two. 


Prevented Development 


When two large fibre-using plants 
came California recent years, sil- 
viculturists said, will have 
markets for lower grade logs, thinnings, 
and other material have not been 
able cut and move They 
job the woods and long last 
favorable break the discouragements 
having oversupply unwanted 
species and The establishment 
the two plants would probably only 
the beginning expanding pulp 
industry. Discouragement quickly fol- 
lowed when the pulp mills soon began 
use cull logs chips made from 
mill residues. itself very worth- 
while practice, this has prevented the 
development the market for which 
the silviculturists hoped. 

What the outlook for 
pulp industry using white fir, 
Douglas-fir, and perhaps lodgepole 
pine? This nation paper users, 
fact, the greatest the face the 
earth, Although the United States has 
only about one-sixteenth the world’s 
population, uses more paper and 
paper products than all the rest the 
world put together. Every day 10,300 
new paper users are added the popu- 
lation. Quite few these are 
are coming California. This state will 
probably get its share the pulp indus- 
try future years. 

probable, however, that this in- 
dustry will not major benefit 
the silviculturist. Why? Because the 
huge quantities mill residues avail- 


able and already concentrated the 
manufacturing plants. Just rough 
guess, there probably enough un- 
utilized mill residue produced annually 
keep fifteen 250-ton pulp mills 
operation. only half the logging 
residue were utilizable, addi- 
tional mills could kept going. Un- 
doubtedly pulp industry will develop 
steadily but major impact the 
woods will slow coming. 

lot has been said recently about the 
sawn-box market. The production 
box shook has dropped first one 
major use and then another has shifted 
from wooden boxes fibre cartons. 
This trend has caused many progressive 
producers experiment with numer- 
ous substitutes for the old style wooden 
box. Some manufacturers are develop- 
ing lightweight box made paper 
covered veneer. The Forest Products 
nailing thin box shook reduce the 
volume and weight sawed wood 
boxes. Improvements wooden box 
design may result from 
gations and help hold some fraction 
the box-shook market intact. 

The trend the use shook has 
had impact the woods but for the 
most part has not affected the oppor- 
tunity move species and sizes other- 
wise Indications are 
that white fir may the principal 
species going into paper covered veneer 
containeers the pine region. so, the 
silviculturists’ job regenerating pine 
may made little easier. 


Potential Markets 


The current experimental work the 
use paper overlays certain types 
panels made knotty material holds 
considerable promise. Quality stock for 
cabinets, trim, work, 
which holds paint well, can produced 
this way. Relief oversupplies 
low grade lumber may result. There- 
fore, more chances move lower grade 
material out the woods and market 
what otherwise might 
residue, may soon appear. 

The future probably will see more 
and more special uses that will create 
new One example the pos- 
sible use redwood impreg for mak- 
ing molds and dies automobile body 
manufacture and for certain types 
patterns. Honduras mohagony has been 
used previously because the wood has 
relatively high 
but even superior stability may pos- 
sible with redwood impreg. Experi- 
mental work also underway deter- 


mine the suitability ponderosa and 
sugar pine for impreg. 

Future needs develop more wide- 
spread use California’s 
should not overlooked. Removal 
merchantable hardwoods often neccs- 
sary create desirable conditions for 
management the woods. 
only nominal use being made 
black oak, tanoak, chinkapin, Cali- 
fornia laurel, and other hardwoods, 
Some these species would make 
good veneer, flooring, lumber for 
special uses technical problems 
manufacture could Here 
real job for the forest products 
technician. 


Future Outlook 


seems certain from these few 
duction trends and brief look 
that the silviculturist and the 
specialist will both have their hands 
full meeting all the problems that 
may arise. From the forest 
standpoint, the ideal market would 
one where could sell—at profit— 
every bit wood that his forests sup- 
plied; market where could sell the 
small trees well the big ones; the 
knotty and crooked well 
straight and the clear; and the so-called 
inferior species well the desirable 
ones. But even when such 
situation attained the result new 
and advanced manufacturing develop- 
ments, the silviculturists will not 
worried about running out work. 
They can then direct more attention 
making every acre fully productive. 

California has plenty wood and 
demands for diversified supply 
wood products are likely intensify. 
The job supplying the manufacturer 
with just what needs will diffi- 
cult job for the future silviculturist. 
lucky that can team with 
the utilization specialist. Together they 
will make good ‘combination. they 
can learn appreciate one another's 
problems better, the future will see sub- 
stantial progress toward fuller devel- 
opment California timber resources. 

The Forest Products Research Society 
has wonderful opportunity assist 
the formation working team. 
can serve meeting ground for the 
exchange ideas and knowledge. 
already strong force stimulating 
better utilization and can even 
potent the future. the 
the Society are bent this direction, 
certain they are making possible 
considerable degree easier forest 
agement the woods. 
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Around the World Forest Products 
Research and Development Hunt 


Developments and Trends the Field 
Packing Barrels Wood, Plywood, 


and 


KARL KURZ 


Owner and President, Fassfabrik Hessental/Wurtt, Germany 


Compares and American packaging trends and points 
out future requirements attain better production levels and 


construct more useful containers. 


OODEN BARRELS have been used 

for about 2000 years and have 
stood the test time. Wood raw 
material which has always been man’s 
disposal and continue hand 
the future. Due its particular prop- 
erties, wood has had increasing em- 
ployment European packaging. 
present more than per cent the 
entire annual consumption wood for 
industry use Europe for packaging, 
either wood wood-base material. 


discussing present-day develop- 
ments and trends the field wooden 
packing barrels, European 
tions.2 well known, the United 
States ranked first this field. 
far prognoses are possible, with such 
comparison conclusions can made 
regard packaging developments 
Europe. However, American conditions 
cannot thoughtlessly carried over. 
Only the last ten years have Ameri- 
cans earnestly been thinking econ- 
omizing wood. From this, consistencies 
resulted which will discussed 


There are three principal product 
groups the packaging industry to- 
day: bellied barrels solid wood, ply- 
wood drums, and fiber drums. 


Most barrels solid wood pro- 
duced bellied barrels, rather than 
cylindrical bucket-shaped. Now the 
often expressed that the time 
solid wood barrels over. This 
not necessarily true, either the field 


contributed paper, originally presented 
the European Congress on Productivity in For- 
and Timber Industry, sponsored OEEC 


and MSA, Sept. 7-12, 1953, Stuttgart, 
Germany. 


author compares European packaging 


barrels for beverages the field 


packing. 


Although today there are numerous 
other modern containers, this type 
barrel cannot overlooked. The bel- 
One man can move large weights 
several directions. The approach 
the spherical form gives highest solidity 
with lowest material consumption. 
Wood natural-grown material 
high strength, durability, and density, 
and with insulating properties. 


Lagging Behind 

However, comparison with the 
economical rise and the resulting addi- 
tional consumption packing barrels, 
the barrel solid wood has lagged be- 
hind and this condition will not change 
within the foreseeable future. 

Factors operating against the use 
such barrels are: 


Wood living, working mate- 
rial. has the property swell under 
influence moisture, and thus en- 
large its volume, and shrink under 


Wood cutting for stave manufacturing 
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influence heat. This property 
solid wood barrels especially unsatis- 
factory exporting the tropics and 
transporting hot holds. The use 
impregnated wood for packing barrels 
generally not expedient. The product 
packaged unknown and isn’t 
known how the product will react upon 
the impregnation. 

The price wood consid- 
erable importance solid wood barrels 
because they are 
The production times for this non- 
homogeneous material 
high; opening and closing require cer- 
tain practice. the other hand, the 
stability against influence salt water 
and the whole the stability against 
corrugation are advantages guarantee- 
ing such solid barrel uses fish barrels 
and butter barrels for storing cold 
storage. 

The actual fields application 
Europe and the United States are about 
the same. addition, enormous quan- 
tities meat, vegetable, and pulp bar- 
rels are used the annually. The 
shipping distances and the quantities 
production there require such packing 
for shipping and storage. 

Europe, price reduction 
lightly constructed slack barrels could 
obtained use wire hoops and 
smaller steel bands, improving proper- 
standardization and reducing the num- 
ber types. This will discussed 
later. 


price reduction and 
liquid-tight barrels can obtained 
hydraulic presses, now being used 


German factory. The advantages are: 


faster production, avoidance stave 
breaking, compressing wood and 
thus increasing density, 


tion sensitivity changing air 
moisture. 
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Watertight plywood drums rolling the 
railway car 


Plywood Barrel Types 


Germany plywood barrels are 
three quality-groups: slack barrels, half- 
tight barrels, and tight barrels. 

Slack barrels, drums, are well 
known for their traditional construc- 
tion—stitched with wire and partly 
nailed. They are frequently used for 
shipping powdery and small, lumpy 
goods, generally chemicals 
They are stable, especially when used 
for overseas shipping. 

The plywood type lighter than the 
barrel solid wood. can opened 
and closed easier non-specialists, and 
not sensitive changes air 
moisture. But disadvantageous 
that for production veneers, thicker, 
better quality and consequently more 
expensive roundwood must used. 
This partially compensated for the 
fact that this type barrel less 
Therefore, per 
unit barrel capacity, smaller quantities 
wood are consumed. 

the A., the advertisement 
possibilities these drums imprint- 
ing and colored treatment 
ized better than Europe. Also pro- 
duced cheap drums only two 
veneer layers, especially for light goods 
and lower capacities. Working 
wood, and glue are saved. course, 
strength considerably diminished. 

good looks and accurate work—for in- 
stance exactly beaded wire stitches and 
good plywood—are not considered es- 
sential. The drums must cheap, they 
are produced with high speed, and 
paint covers any defects. Each working 
man wears leather gloves 
himself against injuries caused the 


quick and slightly rough production: 


manner. 

that light plywood drums, glued 
with soya glue, the cheese industry. 
has been proved that cheese pressed 
into such drums—principally American 
faster and better than 
paper packing. 

board (hardboard) have appeared 
the market. They are manufactured 
the same way plywood drums 
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traditional the inside, they are 
not free from metal and they not 
have modern closure. Inside they are 
rough and smoothness important for 
foils and bag-liners. The elasticity 
the veneer sheet and thereby shipping 
security plywood drums 
The price hardboard nearly equal 
the price plywood, that there 
economic advantage. 


New European Types 


Two types barrel not yet used 
the are tight barrels and half- 
tight barrels plywood. Germany, 
they have been used successfully and 
use increasing. the past, their 
manufacture has been tried repeatedly 
with not completely satisfying results. 
German firm has now developed 
new machines and manufacturing proc- 
esses—protected patents—so that 
the quality necessary for extended 
field application was attained. Diff- 
cult packing problems could solved 
with this new type drum. Consider- 
able savings per pound packaged 
goods, elimination losses leakage, 
and avoidance displeasure cus- 
tomers (by use defective packaging) 
have been attained. the field 
chemistry there are great number 
metal-corroding, active, and moistening 
products. means these barrels, the 
problem economical packaging has 
been solved. Progress the field 
impregnation and lining with foils has 
contributed this. 

modern container the A., 
perfected earlier there than Europe, 
the fiber drum. They are made 
wirestitched 
wood drums, and also partly with 
wound body. The progressive fiber 
drums the came Germany 
following World War II. Today fiber 
drums the same kind 
tured German factory. 
means laminated glued tough paper 
with strength rate resembling that 
plywood. 

The reasons for growth the fiber 
drum market are: 

The drums are easy open means 
locking rims actuated lever, stay 


closed safely during shipping, and are. 


sealable. Inside they are smooth and can 
delivered free from metal. Conse- 
quently they are well suited for bags 
lining with foils. 

Like plywood drums, fiber drums are 
not sensitive variations air mois- 
ture. They don’t swell under influence 
moisture and don’t shrink under in- 
fluence heat. Under normal peace- 
time price relations, the prices fiber 
drums are lower than the prices ply- 
wood drums and sheet metal contain- 
ers the same shipping reliability. 

The strong types used the 
the Army, Navy, and Air Force have 


Foils are placed fiber drums 


their bottoms and covers joined the 
cylindrical body steel bands with 
deep beads. Such drums are also used 
the for shipping liquids 
and acids. presumed that this ex- 
ceeds the maximum limits such 
drums. For European conditions and 
the bag liners available, the shipping 
acids such drums would too 
risky. 

necessary, but also cheap 
sible. Therefore several cheaper and 
less durable types fiber drums are 
the market, especially 
slip-on cover fastened the body with 
gummed tape. 

Interesting fields that are important 
for packing barrels are 
and foils. Their development 
ceeding rapidly. The barrel manufac- 
turers must concern themselves consid- 
erably with chemistry they wish 
up-to-date. Silicates, paraffines, natural 
waxes, and synthetic waxes are generally 
injected with pitching apparatus but 
are sometimes flooded. 

Impregnations (coatings) developed 
plastic basis, combinations poly- 
vinyl chloride and latex, latex only 
usually are sprayed several plies with 
spraying gun. Infrared drying hot- 
air circulation drying are necessary for 
this. addition, foils polyvinyl 
chloride, polyethylene, are 
used for drum lining, bag liners are 
inserted. Papers with surfacing 
aluminum, polyvinyl chloride, 
ethylene and saran can laminated 
(pasted). Aluminum foils and asphalt 
are inserted during the winding process 
for obtaining aroma tightness and 
tightness. Temperature, melting point, 
dropping point, viscosity, 
ness against acids and caustic solutions 
must well known. the barrel 
manufacturers, much experience and 
permanent cooperation with the 
consumer are necessary for 
optimum success. 


Summary 


both Europe United 
single-trip barrels and barrels for pen- 
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dulum traffic containers). 
The single-trip container most prac- 
tical because returning, cleaning, cor- 
respondence relative empty barrels, 
and vexation because negligent care 
packing makes re-use barrels un- 
desirable. Also, possible that previ- 
ous contents could cause disagreeable 
influences after long storage period. 

However, there are products 
packaged which require more expen- 
sive barrel, sometimes with expensive 
guaranteed. For that purpose, the mul- 
tiple trip container used Europe 
more than the United States. How- 
towards multiple-trip containers because 
the initial costs for packing barrels 
high value are often very high. But the 
single-trip container still prevails there 
more than Europe. Because the 
long distances that country and the 
high labor costs, returning barrels 
difficult and expensive. Also the abun- 
dance raw material that country 
and the attitudes relation con- 
sumption are significant. 

For multiple-trip containers, has 
been proved that the best barrel 
highest value the most economical 
one, because endures great many 
trips without repairs. the 
calculating generally single-trip con- 
tainers, they the minimum limit 
barrel strength. And here lies essen- 

spite the wide distances, this 
minimum limit reached with consid- 
erably lighter construction than 
Europe. The reason mass shipping 
and the transportation system. 
shipping truckload filled barrels, 
the barrels are not worn piece- 
goods shipping. there trained 
transport staff they have the 
transport worker unions having mostly 
effected the goods are 
handled workmanlike 
Moreover, plentiful quantities trans- 
portation resources are available. 

the loading place, rule, trucks 
can loaded level with the ramp. 
the discharging place, necessary, 


College Forestry Campus, 


the barrel can brought cautiously 
the ground with truck lift. Nearly 
are closed and the goods are 
thus protected. Barrels for overseas 
shipping, Germany and the S., 
are stronger construction. part, the 
barrel construction must adapted 
customers’ wishes. 

interest rapidly growing de- 
velopment the U.S.A. for the proc- 
essing round wood: the association 
saw mill, wood manufacturing plant, 
plywood mill, cellulose and hardboard 
mills, and sometimes paper mills. the 
enormous quick treatment round- 
wood sawmills, plywood plants, 
woodworking factories, they don’t 
discard the immense waste. Because 
high labor costs, they don’t endeavour 
make this waste into products, but 
they supply the waste the factory pro- 
pulp slurry for manufacturing 
paper and hardboard. This some- 
thing which the Europeans should also 
consider. course, Europe not often 
are considerable quantities waste 
available with favorable price and ship- 
ping rates that the establishment 
producing factory would 
profitable. (The paper mills all are 
processing from round wood.) But nev- 
ertheless there are possibilities this 
direction. Perhaps some day shall 
obtain, with shredding wood and 
grinding pulp slurry (perhaps ad- 
dition other fibers and admixture 
reinforcements—perhaps based 
plastic material), hardboard 
ing containers produced considerable 
quantity and economically. 

The tendencies today are use 
much possible homogeneous ma- 
terial which, use machines, can 
quickly made into finished products 
without much manpower. the 
with the great market their own 
country, this development will for- 
ward much more quickly because there 
the investment more profitable. 
Europe will also follow certain 
proportion. 

yet, large barrels this kind, 
manufactured economically and with 
modern closures, are not the market. 
Their manufacture demands large in- 


New Forest Products Laboratory the Philippines, located the 
College, Laguna. George Hunt, 
editor the JOURNAL Foreign Department, was consultant 
developing the Laboratory. writes that three new buildings were 
dedicated March 27: Laboratory, College Forestry and Forest 
Experiment Station buildings. FPRS Member Rosario Cortes, who 
sent the drawing, has been transferred the Laboratory ‘staff from 
the Division Forest Investigation. Cortes, staunch supporter 
the Society, recently paid his dues advance through 1959. 
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vestments. the other hand, develop- 
ment going quickly that pre- 
sumably later date this method over 
the wound cardboard method will 
more economical and free from risk. 


Future Needs 


What has done Europe and 
part the U.S.A. reach better 
level production packaging bar- 
rels and for manufacturing them 
more useful construction? (In the 
U.S.A. they are much more advanced 
but there improvements are 


must standardize operations, 
improve the cycle operations 
and output, and use perfected at- 
tachments and machines; facto- 
ties must improved. 

must progress the field 
standardization, fixing types, and 
diminution species that 
can produce larger quantities 
series standardized cycle 
operation. 

must concerned with the 
field foils, coatings, and out- 
side impregnations drums 
order able utilize all the 
possibilities, and also order 
advance with the progress 
chemistry. 

need increased co-operation 
with institutes delivering all sci- 
entific research results interest 
(preservation wood, plastics, 
foils, impregnation, etc.) and in- 
teresting themselves all prob- 
lems submitted them our 
industry. 

need more public relations, 
-making non-specialists well 
quainted with the high value 
modern packing made wood 
wood-based material; also 
convincing them that with these 
modern containers difficult pack- 
aging problems can solved 
economical and reliable man- 


ner. 
need international exchange 
studies and experiences. 
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Abstracts From Current World Literature 


Properties Wood 


Ylinen, Arvo. The relation between 
summerwood content, density, annual 
ring width, moisture content, and elas- 
tic moduli Finnish pine. Holz 
Werkstoff 12, 253-8 (1954). 

constant content and con- 
stant annual ring width the longi- 
tudinal Young’s modulus 
linearly with summerwood content 
constant and III, decreases with in- 
creasing II. increases linearly with 
the same function holds roughly for speci- 
mens with ring widths varying between 
and mm. Thus for judging 
better criterion than III. Tangential 
Young’s modulus (Er) also increases line- 
arly with III; slightly different function 
holds for each class increases 
linearly with d., but here II, also influences 
the value, that alone insufh- 
cient criterion for Er. The relation between 
the radial modulus and III more 
complex; hyperbolic function sug- 
gested, whose exact nature also depends 
II. The relation between and 
also hyperbolic. The individual curves de- 
pend and show peculiar crossings- 


over. [Chem. Abs. 49, No. 


Lumber 


New sorter spurs lumber output. Wood, 
Chicago (4), 1954 (38). P.R. 

Illustrated description new machine 
which sorts boards according widths, 
length and grade. [For. Abs. 15, No. 


Milling 


Harris, Mechanics sawing: band 
and circular saws. Bull. For. Prod. Res., 
Lond. No. 30, 1954. pp. 30. refs. Price 
1s. 

The cutting action band saw and cir- 
cular saw teeth analysed 
ships are established between the dimen- 
sions the wood removed and the condi- 
tions sawing. theory formulated 
the resistance offered the wood the 
passage saw tooth. Equations are de- 
rived for the power demand and energy 
consumption sawing, terms speed, 
shape, spacing and relative sharpness the 
teeth and the strength properties the 


Separate Series Discontinued 


separate publication, titled Forest 
Products and Utilization Ab- 


stracts, has been discontinued 
the Commonwealth Forestry Bu- 
reau. These sections will con- 
tinued part Forestry Ab- 


wood. The influence the cutting condi- 
tions the rate tooth blunting also 
studied. [For. Abs. 15, No. 


Machining 


Clark. plea for standardization and 
the reasons why. Timber Technology, Vol. 
No. 2181, July 1954, pp. 

this article the author points out that 
many the delays and overhead costs as- 
sociated with woodworking machinery 
could considerably reduced machine 
and fittings were standard 
sizes. should possible make tools 
interchangeable this way without de- 
stroying the individuality the machines 
made each mancfacturer. 

Examples quoted include spindle moul- 
ders which should have standard size 
square block and standard spindle size. 
With block sizes 
range from square square and 
some makes have two different sized blocks 
the one machine. The confusion amongst 
manufacturers over right-hand 
hand cutters must sorted out 
mistakes ordering can eliminated. 
Finally, the author suggests suitable spindle 
bore sizes for saws different diameters. 
{F.D.C. Tech. Bul. No. 22} 


Overlaid Lumber 


Anon. Paper contributes the comfort 
football fans Wisconsin. Pa- 
per Ind. 36, no. 8:791 (Nov., 1954). 

brief reference made new stadium 
seating developed the Forest Prod- 


The preparation abstracts from world literature many languages highly 
Specialized and costly that the Forest Products Research Society has abstracting service 
its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
kind permission the editors. Readers wishing information addition that given 
these abstracts should consult the articles referred to. Copies additional 
information can not supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue are follows: 

BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
facturers pulp, paper, fiber board and allied products. 

CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 
annually with broad coverage world literature the entire field chemistry and 


allied subjects. 


FORESTRY ABSTRACTS; published quarterly Commonwealth Bureaux, 
Farnham, Royal, England, subscription price $8.40 per year. The abstracts are prepared 
the Commonwealth Forestry Bureau, Oxford, England, and include Forest Products 
and Utilization section. This section contains about 1,200 titles and abstracts per year from 
literature some languages, covers all aspects forest utilization. 

TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 
annually, relating the various phases the furniture manufacturing industry. 


tion per year. 
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ucts Laboratory which prepared from 
inch knotty lumber overlaid with several 
types resin-treated paper and paper plas- 
tics. Planks overlaid with commercial 
hardboard sheet material and plastic over- 
lay molded wood are also being tried 
out. the planks stand for few years, 
their commercial production may un- 
dertaken private firms. Paper-overlaid 
planking also tested surface applica- 
tions, such house siding. [Bul. Pap, 
Chem. 25, No. 


Spurr, Stephen H., 
Matti Wood fiber length related 
tree and growth. Botan. 
20, no. (Nov., 1954). 

The present report review the 
literature from the 
point. Following brief outline Sanio’s 
initial efforts later work jis 
classified into four groups: (a) the effect 
position within the stem the length 
wood fibers; the relationship 
tween stem tissues and fiber length; (c) 
fiber length roots and branches, and 
(d) correlations between tracheid 
and growth factors, including brief 
cussion the findings and the conclusions 
which can drawn from them. Pap. 
Chem. 25, No. 


Seasoning 


Kegel, Possibilities dielectric 
high-frequency drying the timber and 
paper industry. Commonw. sci. 
industr. Res. Organ. Aust. No. 1476, 
pp. Transl. Slade from Papier, 
Darmstadt (21/22), 1950 (405-10). 
Limited distribution P.R. [For. Abs. 15, 
No. 


Finishing 

Letsky, Modern wood finishing 
and some its problems. Cabinet 
1954 (2843), (235-7). P.R. 

Discusses some detail the following 
subjects: stain-fillers, filling media, resin 
sealers, and hot lacquer plants, and de- 
scribes the main defects liable occur 


mass-production wood finish. [For. Abs. 
15, No. 


Construction 


Fachheft ‘Holz Bau’. [Special issue: 
gart (10), 1953 (339-78). 

Includes the following articles: Present 
status standardization work windows, 
doors and drawers rollers (H. 
garten); Planed-board flooring 
Wood blocks for industrial floors 
Wood fibreboards modern building (K. 
Kummer); Plywood finds more and more 
outlets (Koop); Chipboards (Koop); and 
Wood preservation (K. Storch.) Abs. 
15, No. 


Glues and Gluing 


Laminated wood process. The 
Trades Journal, Vol.210 No.4067, 
gust 1954, pp. 1296-7, illus. 

This article deals with the lamination 
large members for boat building but will 
interest anyone concerned with 
increasing output from limited 
formers. 

The glued laminates are first given 
initial bend means steel cable used 
‘bow-string’ fashion. This prebent 
then placed the former jig and 
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into final shape hydraulic rams. Simple 
auxiliary clamps are then placed 
member, intermittently between the hydrau- 
lic rams, and tightened down with air- 
operated runners. These auxiliary 
clamps are sufficient hold the lamina- 
tions position and the assembly can 
removed from the jig for final curing 
heated room curing oven, thus freeing 
the jig for immediate use. 

The system has resulted great sav- 
ing shop space and has obviated duplica- 
tion expansive jigs. [F.D.C. Tech. Bul. 
No. 


Horioka, K., and Horiike, [Research 
the mechanism adhesion wood. 
Parts 2.} Wood Ind., Tokyo (2; 3), 
1954 (75-9; 118-22). refs. 
P.R. 

and chemical factors involved. [For. Abs. 
15, No. 


Veneer and Plywood 


Hirai, S., Shimizu, T., and Takuwa, 
Studies plywoods. Warping ply- 
wood relation the condition core- 
veneer. Wood Ind., Tokyo 1952 (393-7). 
From abstr. Rec. Res. Fac. Agric. 
Univ. Tokyo No. 1952/53 (1954), 


7). 

For. Abstr. (No. ex- 
periment the degree cupping and 
twisting 3-ply, 6-mm. plywood Fagus 
showed that the plywood with 
thicker core (1/4/1) had little cupping 
compared with that with core 
(2/2/2). When the moisture content 
the core below 10% above 18% twist- 
ing slight the thick-cored the thin- 
cored plywood respectively. both ply- 
woods, warping slight and there are few 
checks cutting when m.c. below 10%. 
Abs. 15, No. 


Harrar, Defects hardwood ve- 
neer logs: their frequency and importance. 
Sta. Pap. Stheast. For. Exp. Sta. No. 39, 
1954. pp. 45. 

Describes and gives 
trating indicators defect, visible either 
the circumference the ends 
logs, and tabulates figures 
frequency some 5000 blocks Liguid- 
ambar styraciflua, Liriodendron tulipifera, 
Nyssa sylvatica and aquatica. Abs. 
15, No. 


Chipboards 


Dietz, H., and O’Neill, Com- 
posite wood. Comp. Wood (2), 1954 
(27-31). P.R. 

Gives the definitions and descriptions 
laminated wood and wood-waste 
(chipboards), and tabulates physical and 
mechanical properties ‘typical’ chip- 
board (mixture wood chips, sawdust, 
and urea-formaldehyde, formed under heat 
and pressure). [For. Abs. 15, No. 


Marra, Manufacture hardboard 
the United States. Paper Tr. 138 
(14), 1954 38). refs. 

Reviews the status the industry, its 
tapid development and possibilities fu- 
ture trends. classification processes 
hased particle types and methods 
forming suggested. Processes and produc- 
tion capacities for each plant are indicated. 
Abs. 15, No. 


Neusser, den detzeitigen Ent- 
wicklungsstand der Spanplattenerzeugung. 
{The present-day status. chipboard 
manufacture.} Mitt. dst. Ges. Holzforsch. 
(2), 1954 (24-7). refs. 

general review with references, 
mostly German and Austrian. [For. Abs. 
15, No. 


Preservation 


Jain, Does preservative treatment 
increase the inflammability wood? 
terly News Bulletin the Timber Dryers’ 
and Preservers’ Association India, Dehra 
Dun (2), 1953 (7-10). refs. P.R. 

Results are graphed weight loss 
determined after exposure standard 
flame for minutes for 0-8 0-8 10-0 
cm. specimens Pinus longifolia and 
Bombax malabaricum, impregnated with 
1:1 mixture; (2) 
naphthenate and (3) pentachlorophenol, 
dissolved ‘powerine’; (4) ASCC; (5) 
and (6) Boliden salts. The speci- 
mens were dried allow the solvent 
evaporate before testing. case did 
the preservative treatment increase inflam- 
and (and, lesser degree, 
Boliden salts) actually increased the resist- 
ance wood fire. [For. Abs. 15, 
No. 


Pathology 


Buro, Andreas. (Inst. Mech. Chem. Ma- 
terial Testing, Berlin). The effect heat- 
treatment the fungus resistance pine 
and beech. Holz Roh-u. 12, 
304 (1954). 

Pine (sap) and beech blocks were heated 

125°; 150°, 175°, and 200° hours 
and 250° for hour. They were tested 
for moisture regain and resistance biol. 
attack (1). decrease volume was al- 
ways observed after heat-treatment which 
was proportional the loss weight. 
The effect was greater for beech. all 
cases, the decrease tangential dimension 
was roughly twice the reduction radial 
dimension. The resistance defined 
by R => (Gr Go) /G» X 100 where G» 
and are the weight losses (after biol. at- 
tack) control and heated specimen, re- 
spectively. increases with treating tempera- 
ture. Thorough extraction the spécimen 
heated 200° and 250°, with and 
nation unheated wood (II) with these 
extractions did not impart fungus resis- 
tance II. Thus the increasing values 
with heat-treatment are not due the 
formation toxic materials within the 
wood. comparison the reduction 
wood with the corresponding values 
shows that given reduction hygro- 
scopicity resin-treated wood had 
smaller Thus the increasing 
attack after heat-treatment 
torily explained reductions 
100% when the weight loss 
cal transformations the cell wall that 
would account for both weight loss and im- 
proved [Chem. Abs. 49, No. 


Fritz, Clara Decay poplar pulp- 
wood storage. Can. Botany 32, no. 
6:799-817 plates (Nov., 1954). 

Deterioration poplar pulpwood 
mixture Populus tremuloides Michx. and 
Balsamifera L.) Manitoulin Island, 
Ontario, was studied field, pit, and block 
pile storage with reference the reaction 
the rot fungi present the living tree 
storage conditions and the penetration 
fungi which attack wood subsequent 
felling. The rots found most prevalent 
the living trees, and the most important 
from the standpoint volume wood 
affected, were the white trunk rots caused 
Fomes igniarius vat. populinus (Neu.) 
Campb., (Morgan) 
Llyod, Polyporus dryophilus var. vulpinus 
(Fr.) Overh., rot associated with non- 
Basidiomycete designated the 
Fungus and the brown rot produced 
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Poria cocos (Schw.) Wolf. The only tree- 
rot fungus found likely cause damage 
storage was cocos; produces brown 
rot and capable spreading vigorously 
stored wood, Stereum purpureum Pers. 
was the first fungus infect the wood 
after the trees were felled; spread 
rapidly and fruited during the first sum- 
mer. was followed three species 
Polyporus, adustus (Willd) hir- 
sutus (Wulf.) Fr., and Versicolor (L.) 
Fr. These became established the wood 
during the first summer; they fruited 
field and pit logs during the second sea- 
son, and were fruiting luxuriantly block 
pile logs which had been stored three 
years. They produce white rots and some 
logs caused advanced decay two years’ 
storage. [Bul. Pap. Chem. 25, No. 


Swan, New balsam fir disease. 
Pulp Paper Mag. Can. 55, no. 13:249 
(Dec., 1954). 

The author reports numerous cases 
disease which causing widespread balsam 
fir (Abies balsamea) mortality Eastern 
Canada. Symptoms the disease are de- 
scribed; examinations photomicrographs 
show pencil-like dots the underside 
the needles which appear the aerial 
stage rust disease. Observations seem 
suggest that the fungus may 
pathogen which causes the disease; other 
opinions are also cited. The fungus has not 
been identified. photomicrographs. [Bul. 
Pap. Chem. 25, 


Forest Resources 


Food and Agriculture Organization 
the United Nations. Forest resources 
the world. Unasylva no. 129-44 
(Sept., cf. 20: 864. 


The preliminary results the second 
world forest inventory carried out the 
FAO 1953 are summarized. Data, espe- 
cially concerning forested area, respect 
198 countries have been assembled from 
responses the 1953 questionnaire, results 
the first inventory 1947, authorities 
member countries, official reports, and FAO 
Technical Assistance field experts. short 
account given principal changes from 
the 1947 inventory, and attempt was 
made correlate with the 1953 inven- 
tory. Details for more than 100 countries 
are presented tabular form the first 
appendix. 

Statistics are given ownership, com- 
position, management status, cutting prac- 
tices, stage forest management, silvicul- 
tural systems, net growth, 
ment, and fellings and removals for the for- 
ests various parts the world. the 
second appendix, attempt made 
summarize and estimate world totals for 
some the more important elements the 
inventory. tables and footnotes. [Bul. 
Pap. Chem. 25, No. 


Chemical Debarking 


Smith, Robert F., and Mathisen, Kar- 
sten (State Univ. Y., Coll. Forestry, 
Syracuse). Arsenic content pulp from 
chemicaily debarked trees. Tappi 37, 
(1954). 

Arsenic analyses were made 
wood and pulps made from trees that had 
been debarked with arsenite (I) 
well pulps which had been 
added the start the pulping opera- 
tion. all cases, the amount was 
well below the concn. allowable foods, 
usually less than p.p.m. The results 
detns. various stages the pulping 
operation are given both for I-treated 
and for untreated wood. [Chem. Abs. 
49, No. 
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CANCER 
PLAYS 
FAVORITES 


See your doctor once you 
have any one the Seven 
Danger Signals... 


Any sore that does not heal. 

breast elsewhere. 

Unusual bleeding dis- 
charge. 

mole. 

Persistent indigestion dif- 
ficulty swallowing. 

Persistent hoarseness 
cough. 

Any change normal bowel 
habits. 


STRIKE BACK CANCER 
MAN’S CRUELEST ENEMY 


give 


AMERICAN 
CANCER SOCIETY 


Dipping Solid Packages 
Lumber Chemicals 
Control Stain, Decay, 
and Insect 


MANUFACTURING 
COMPANY Black Mountain, 
C,. manufactures finished dimension 
stock for the furniture industry well 
other wood-fabricating plants. Ap- 
palachian hardwoods comprise the bulk 
the species involved, most which 
come from local sawmills. The lumber 
usually brought the plant truck 
fresh from the saw. From 
truckloads may arrive each day during 
the spring and summer months. 

impossible scale, grade, and 
stack this lumber received. The 
loads lumber may remain the 
yard solid-packed piles for days 
weeks before grading and stickering. 
might expected, decay 
often develop the lumber during the 
warmer months causing considerable 
degrade. 

control this damage from stain 
and decay, Morgan installed dipping 
tank the spring 1952. The unique 
feature this tank that entire 
load lumber can treated soon 
fork-lift truck removes the lumber from 
the truck and places elevator 
above the treating tank. The elevator 
and the lumber are lowered into the 
tank overhead wire rope hoist op- 
erated 20-horsepower electric mo- 
tor and reduction unit. The lumber 
held down loosely two iron bars 
across the top the load which are 
fastened adjustable connectors the 
sides the elevator platform. 

Each load solid-packed lumber 
submerged the treating solution for 
minutes until all air bubbling 
has stopped. The load lumber then 
raised from the tank the hoist and 
allowed drain for few minutes, after 
which moved the fork truck 
aprons either side the tank for 
further draining. Kiln trucks were built 
the elevator platform and the aprons 
and the lumber could pushed 
either apron the trucks. However, 
only two loads lumber can drained 
time this method while with 
fork lift, which are now using, the 
loads may piled four deep each 
apron for draining. 

The dipping tank feet wide, 
feet long, and feet deep. Origi- 
nally, the tank was only feet wide, 
but because uneven stacking indi- 
vidual truck loads lumber extra 


Southeastern Dry Kiln Club, April 23-24, 1954, 
Asheville, 
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inches was added the width pre- 
vent hangups. 

The dipping season Morgan be- 
gins April and continues through 
November 15. During that time all 
loads lumber are dipped regardless 
whether they are air dried for 
several months kiln dried 
1953 approximately 7,500,000 feet 
lumber were treated chemical 
cost $0.312 per board feet. 

The two chemical compounds are 
mixed together directly the dipping 
tank with water added fire hose. 
About 3,500 gallons are kept the 
tank bringing the solution about the 
3-foot The company 
losses from ambrosia beetles the past 
against insect damage. Both these 
chemicals are used accordance with 
the manufacturers’ recommendations. 

are frequently asked all courses 
lumber are treated when the lumber 
dipped solid-packed load. can 
assure you that they are each layer 
tends float slowly lowered into 
the tank, This causes the layers sepa- 
rate and allows the chemical solution 
flow freely between them. The solution 
also flows through the cracks rough- 
cut lumber, thus aiding complete 
coverage. 

This treatment has eliminated our 
stain and insect problem the lumber 
that comes directly our plant from 
the sawmills. When there delay, 
however, bringing the lumber the 
plant, some stain already may have de- 
veloped and dipping will not control 
the stain already present. This staincd 
lumber constitutes only very small per- 
centage the total lumber received and 
are working toward eliminating this 
through selective purchasing. 


Kills and repels these dan- 
gerous, irritating insects— 
also mosquitoes, black 
other pests. Guards 
Rocky Mountain 
Fever, Tick Fever, 
Fever. Used foresters, 
and State forestry, 
wildlife, depts., thousands 
sportsmen. Just mist 
clothes and skin. few sec 
ond spray protects all day’ 
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SOCIETY NEWS 


Candidates for FPRS 
National and Regional Posts 


President will Moss 
Christian, Director Research, Chi- 
cago Mill and Lumber Co., Tallulah, 
La. Christian received his M.S. de- 
from Louisiana State His 
achievements include develoment 
kraft paper overlaid veneer used ex- 
tensively the packaging industry. 
has held many posts FPRS, 
including South Central Regional 
Board Member, years; Vice- 
President; President-Elect; General 
Chairman 1953 National Meeting; 
Program Chairman 1955 National 
Meeting. 

For President-Elect—Ralph 
Bescher, Manager, Sales and Opera- 
tions, Wood Preservation Division, 
Pittsburgh District, Koppers Co., 
Pittsburgh, Pa. Bescher holds de- 
gree chemical engineering from 
Cincinnati. charter member 
FPRS, served North Central 
Regional Board Member, 
General Chairman 1952 National 
Meeting; Vice-President, 1954. 
past president (1953) the 
American Wood Preservers Assoc. 


For Vice-President—Dr. Frank 
Kaufert, Director, School Fores- 
try, Minnesota. Dr. Kaufert 
received M.S. and Ph.D. degrees 
from the Minnesota, was asso- 
ciated with Pont Co. and 
the Forest Products Labora- 
tory before joining the Minnesota 
faculty. has been actively en- 
gaged many forest products move- 
ments, formerly served mem- 
ber the National Council So- 
ciety American Foresters. 


For North-Central Regional Board 
Member (3-year term)—Robert 
Hiller, Midwest Sales and Service 
Representative, American Cyanamid 
Co., Chicago, Ill. and Hartland, Wis. 
Hiller received B.S. degree For- 
estry from the University Min- 
nesota. has served trustee 
Midwest Section, FPRS, and General 
Arrangements Chairman the 1952 
National Meeting. was co- 
principal the 1954 Woodworkers 
Industry Show held cooperation 
with the FPRS National Meeting 
Grand Rapids, Mich. 

For Southwest Regional Board 
Member (3-year term)—Raymond 
Berry, General Manager, Scott Lum- 
ber Co., Inc., Burney, Calif. Berry 
his LL. degree from 
Yale Law School, was elected Phi 
Beta Kappa junior year. holds 
numerous business, civic, and social 
posts forest products and public 
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activities. FPRS, was Chairman 
the Northern California Section, 

The following eight persons have 
been nominated for election the 
1956 National Nominating Commit- 
tee. The four receiving the highest 
number votes will elected. 

Col. Jenkins, Chief, Forest 
Products Laboratories Canada. 
received degree Forest Engineer- 
ing from British Columbia, 
has been engaged forest products 
research more than years. has 
authored numerous articles 
pers and has been active inter- 
national forestry groups. FPRS, 
Col. Jenkins has served successively 
Vice-Chairman, Chairman, and 
Past Chairman the Eastern Cana- 
dian Section. 

Walton Smith, Head, Forest 
Utilization Service, Southeastern For- 
est Experiment Station, Asheville, 
College, has been associated with 
Forest Products Laboratory and 
Walton Lumber Co. Author nu- 
merous papers, Smith has served 
Trustee and Chairman the Caro- 
Section, FPRS. 

Paul Graham, Consultant, 
Clinic Wood, Newfane, Vt. 
has had years’ experience 
woodworking fields, well-known 
author and contributor 
magazines. FPRS, has 
served Membership and Publicity 
Chairman, Northeast Section, almost 
since its inception 1948. 

Lear, Sawmill Division, 
Crossett Co., Crossett, Ark. re- 
ceived B.S. Forestry from Ala- 
bama Polytechnic Inst., has been 
associated with Forest Service, 
Arkansas Forestry Commission, and 
Southern Pine Assoc. FPRS, 
has served Trustee and Secretary— 
Treasurer, Mid-South Section. 

Dr. James Bethel, Director, 
Wood Products Laboratory, School 
Forestry, State College, 
Raleigh. attended the University 
Washington and Duke Univer- 
sity, holds B.S., M.S., and Ph.D. de- 
grees. FPRS, has served three 
terms Caro- 
Section, 
authored numerous papers. 

John Grantham, Managing Di- 
rector, Oregon Forest Products Lab- 
oratory, Corvallis. received M.S. 
wood utilization from State 
College Forestry, has been asso- 
ciated various capacities with Ore- 
gon State College, Virginia Poly- 
technic Inst., and Texas Forest 
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Service. Grantham has served 
Regional Member the FPRS Na- 
tional Publications Committee. 


Ivory, President and General 
Manager, Ivory Pine Co., Dinuba, 
Calif. received B.S. from 
State College Forestry, has been 
associated with Forest Prod- 
ucts Laboratory, Western Pine Assoc., 
and Weyerhaeuser Sales Co. His for- 
est products achievements include 
the development outlets for saw- 
mill by-products, and continuous 
duction material going into waste 
conveyors. Ivory has been active 
FPRS Company Supporting 
Member, and the Northern Cali- 
fornia Section. 


Veazey, Jr., Assistant Re- 
search Engineer, Anaconda Copper 
Mining Co., Butte, Mont. re- 
ceived B.S. geological engineer- 
ing from Montana School Mines, 
has been employed Anaconda 
mining operations various western 
states and Mexico. Secretary— 
Treasurer the Inland Empire Sec- 
tion, FPRS. 

The Constitution FPRS provides 
that shall not restricted 
the names submitted. voting mem- 
bers may file with the Executive Sec- 
retary the candidates for any 
elective The names such candi- 
dates shall placed the ballot. Fur- 
ther, any voting member may vote for 
any eligible member his own choice 
for any elective office inserting the 


Polyvinyl-Resin Glue Report 
Highlights Ohio Valley Meeting 


vinyl-resin Emulsion Woodworking 
Glues” will feature the Ohio 
Valley Section Meeting May 
Louisville, Ky. Dr. Blomquist, 
head the glues and gluing section, 
Forest Products Laboratory, will 
present the paper, co-authored Blom- 
quist and Warren Olson the FPL. 

Glue suppliers and users alike will 
interested the summary results 
tests during the past two years 
emulsion 
glues. purpose the study was 
compare recent glues this type with 
earlier glues reported FPL Report 
R1691 1947. 

Studies included performance vari- 
ous types wood joints normal and 
elevated humidity conditions and 


somewhat elevated temperatures. 


long-term exposures joints sev- 
eral laboratory-controlled conditions will 
also presented. 
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Planning powwow? No, but getting the 
mood for the Ninth National Meeting are 
John Ritchie, general chairman; Fred Arm- 
bruster, arrangements chairman; and Mrs. 
Earl McCarthy, program chairman. 


Tea and Scenic Tours Will 
Highlight Ladies Program 


tea honoring Mrs. 
Moss Christian, wife the in- 
coming FPRS President, will open the 
Ladies Program the Ninth National 
Meeting. Mrs. Lester Carr will 
hostess the tea, held Tuesday 
afternoon, June 21, the Olympic 
Hotel. 

Mrs. Earl McCarthy, Chairman 
the Ladies Program, arranging several 
special events, including tours and 
shopping trips scenic Seattle—famed 
for its beautiful parks, excellent shop- 
ping centers, and sea food restaurants. 
Side trips may arranged nearby 
scenic places, including ferry trip 
Vancouver Island. 


“Wood Award” Entries 
Cover Broad Field 


Subjects interest many seg- 
ments the forest products industry 
are included titles 1955 
Award” entries. May the dead- 
line for submission papers the 
competition, being sponsored for the 


sixth year Vance Publishing Co., 


publishers Wood and Wood Prod- 
ucts magazine. 

The contest administered the 
FPRS Education Committee and awards 
will presented the National Meet- 
ing Seattle June Prizes are 
$350 for the best graduate paper and 
$150 for the best undergraduate paper 
any phase forest products 
research. 

Graduate titles entered are: Effect 
Time, Temperature, and Relative Hu- 
midity the Relief 
Stresses; Time and Cost Study 
Colorado Logging Operation; Fungi- 
cidal Toxicity Certain Extraneous 
Compounds Douglas-fir Wood; Ef- 


IMPORTANT FPRS DATES 


May Florida—Georgia— 
Alabama Section Meeting 
Savannah, Ga. 


May Carolinas—Chesa- 
peake Section Meeting 
Wrightsville Beach, 

May 13: Northern California 


Section Meeting San 
Francisco. 


May 13: Ohio Valiey Section 
Meeting. 


June 1955 NATIONAL 
MEETING Seattle, Wash. 


June: Pacific Southwest Section 
Meeting Los Angeles, 
Calif. 


Nov. Mid-South Section 
Meeting Memphis, Tenn. 


fect Wood Thickness 
Non-Destructive Test Glue Bond 
Analysis the Lumber Planing Process 
—Part 

clude: Comparative Study the 
Effectiveness Brand—Named Water 
Repellents; Survey Markets for Elec- 
tronic Metal Detectors for Checking 
Saw Logs; Development Electronic 
Metal Detectors for Lumber and Wood- 
wokring Industries; Reduction 
Strength Phenolic Resin Bonds 
Douglas-fir Veneers Produced Ac- 
celerated Weathering and Test Fence 
Exposure; Glue Line Durability 
Cross-Grained Laminates; The Effect 
Integrated Logging Future Stumpage 
Value. 


Eastern Canadian Section 
Elects Officers for 


Officers elected the Eastern Cana- 
dian Section its recent annual meet- 
ing were: Morley, Chairman; 
Roos, 1st Vice-Chairman; Thomp- 
son, 2nd Vice-Chairman; An- 
drews, Secretary; Holmes, Treas- 
urer. 

Trustees are: Dr. Risi, Call, 
Michell, Wright, Allgeier, 

The Section voted give five An- 
nual Awards students Engineering 
and Forestry degree-granting 
sities within the section, which covers 
Eastern Canada and Manitoba. Pr:zes 
$50 and $25 will awarded for 
the two best papers each field, with 
additional $50 for the best 
regardless major subject. 


1955 


APRIL, 


Many Opportunities Ahead, Jenkins 
Tells Eastern Canadian Section 


OTTAWA, CANADA, MARCH 
Notwithstanding changes per capita 
consumption lumber and wood prod- 
ucts and loss numerous markets for- 
merly served exclusively wood prod- 
ucis, during recent years there has been 
constantly increasing overall demand 
for forest products. There every in- 
that markets will continue 
grow volume. Modern progress has 
not by-passed the forest products indus- 
trics; and recent years there have 
many important developments, 
said Col. Jenkins, Chief the 
Canadian Forest Products Laboratory 
and Chairman Eastern Cana- 
dian Section, opening that Section’s 
third Annual Meeting before some 100 
assembled members 

reap the full benefit from oppor- 
tunities ahead suggested positive 
steps: Make full use technical 
data now available result long- 
term research undertaken Govern- 
ment and other institutions; Inten- 
sify industrial research improved 
esses; Correlate industrial trends 
with consumer demand; Practise 
utilization reduce waste; and 
Continue participation technical or- 
ganizations such FPRS. 

During the 3-day meeting, supple- 
mented numerous forest products 
supplier exhibits, total papers 
panel discussions were heard cover- 
ing range topics from machinery 
obsolescence the relationship fed- 
eral agencies and industry. 


Equipment Appraisal 


Paul Graham, Clinic Wood, New- 
fane, Vt., his paper “Machinery Re- 
placement the Furniture em- 
phasized that war, strike depres- 
sion can irrevocably destroy es- 
tablished business new 
methods, equipment and materials 
the hands enlightened competi- 
praisal calling for: taking inventory 
every machine over years old; 
thoroughly studying literature describ- 


Newly elected officers FPRS Eastern Canadian Section—seated: 
Roos, Ist Vice-Chairman; Morely, Chairman; Jenkins, 


Technical Session Call, 
Roxton Mill and Chair, and Graham, 
Clinic Wood. 


Session r.) Andrews and 
Bell, Canadian Forest Products Lab- 
oratories; Morely, new Section Chairman; 
Dickie, Ross Carrier Co.; Dr. 
Colley, Bernuth Lembcke Co. 


ing available new equipment; and start 
charging off annually the 10% de- 
preciation plus for insurance figure. 

Under the direction De- 
Grace, Executive V.P., Canadian Insti- 
tute Timber Construction, panel 
experts explored and 
Future Problems Timber Struc- 
tural The most serious prob- 
lem facing timber designers today, they 
agreed, the variability clear, 
straight grain lumber. The presence 
defects and fastenings tends increase 
variability 25% above and below av- 
erage strength. Thus, the structural de- 
signer handicapped having 
over-design, design for the weakest 
member (lowest strength), the prevail- 
ing practise present day timber 
structures. 

What about it? First, need 
continued research variability all 
species used; second, greater applica- 


exhibit section are, to. r.: Pole- 
tika, Timber Co.; DeGrace, 
executive vice-president, Canadian Institute 
Timber Construction; Kernohan, 
Northern Wood Preservers. 


ouster 
‘ 
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a 


Roy, Reichhold Chemicals Co., describes 
various types chip core construction 
interested onlookers. 


Smith, Monsanto; Don Wright, 
Publications; George Roy, Plywood Associates. 


Officers and speakers Annual Meeting Eastern Canadian 


Section, FPRS, March Ottawa. 
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tion the closest approach timber 
engineered 
glued construction; and finally, more 
accurate timber grading. 

Frank Parrish, Director 
ment, Heywood—Wakefield Co., and 
FPRS Northeast Regional Board mem- 
ber, speaking with FPRS Pres. 
Carr, stressed the variability problem 
thus, the things the wood in- 
dustry suffers most from the varia- 
tions raw materials fed into our ma- 
chines, contrast with the metal- 
working industries. can but work 
out improvements materials en- 
gineering specifications, our machines 
can set fit with the automa- 
tion age see coming along.” 

put research dollars work,” 
stressed Poletika, Assistant Direc- 
tor, Timber Engineering Company. 
many thousands relatively small 
companies, complete internal research 
organization is, for most, not possible. 
Such organization requires trained 
personnel, well-defined objectives, deci- 
sive ability underwrite funds put 
research into production, and finally, 
pilot plant operation. Private and indus- 
trial research organizations are often the 
practical solution lowest cost. Poletika 
cited, evidence the value money 
spent for applied research, eight wood 
products use today which were un- 
known years ago, and indicated 
fields ripe for further research. 

The second day technical sessions 
was chaired Morley, Canadian 
International Paper Co. Ltd., and new 
chairman the Eastern Canadian 
Section. 

Andrews, Canadian Forest 
Products Laboratories, reported the 
results continuing study into saw- 
ing with circular headsaws carried out 
full scale-operational research mill. 
Today, only 50% the average saw- 
log manufactured into lumber and 
the remainder converted into forms 
residue, slabs, edgings, trim, and 
sawdust. While much has been done 
utilization sawmill waste, not 
enough attention has been paid 
methods and practises reducing 
waste. 

Basic tests have been completed 
showing the effect specific gravity, 
depth cut, bite, tooth width and tooth 
sharpness headsaw power require- 
ments. Data power requiremnts and 
efficient use power presented 
well the amount power required 
saw various Canadian species. 

The Unit Load System Handling 
Lumber was discussed Dickey, 
Ross Carrier Div., Clarke Equipment 
Company, Benton Harbor, Mich. De- 
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scribing background material han- 
dling, yard layout, principles stick- 
ering lumber, loading and unloading 
cars and trucks, and kiln loading, 
Dickey cited experience smaller com- 
panies where plants producing 
100,000 b.f. per day were unit loading 
cost range from cents per 
thousand. 


Broaden Vision 


Calling for possible new approach 
and willingness think beyond the 
limitations rigid application exist- 
ing standards, Dr. Reginald Colley, 
Co., New York, dis- 
cussed Weathered Laminated Test 
Technique for Evaluation Wood 
Preservatives.” His paper defined basic 
principles underlying evaluation 
wood preservatives for land exposure 
and described stake test technique ap- 
plying these principles and offering the 
following benefits: exposure gradient 
retention specimens bundled units; 
water seepage from the top down; 
maintaining favorable moisture content 
inside the bundle; obtaining numerous 
samples for periodic tests; and adequate 
quantities for assay preservative loss. 

Bell, Canadian Forest Prod- 
ucts Laboratories, reported progress 
toward Grading Standard 
for Softwood Work for the 
past year has been under the direction 
Col. Jenkins chairman com- 
mittee composed 
from lumber, furniture, millwork, pub- 
lic utilities, railroad, construction, and 
other industries and associations. 

the final paper, followed 
panel discussion the relationship 
government agencies the forest prod- 
ucts industries, Roy Reichhold 
Chemical Co., Ste. Therese, Quebec, 
presented number specific examples 
showing the factor hard- 
wood plywood various constructions. 


SECTION MEETINGS 


Northern California Section, An- 
nual Spring Meeting, May 13, San 
Francisco, Calif. 

Speakers: Works, Crown Zel- 
lerbach Corp.; John Hartsock, Stan- 
ford Research Institute; Dr. George 
Brother, Union Lumber Co.; Max 
Pretorius, Machine Works; 
Jack Dionne, California Lumber Mer- 
chant. New officers will installed 
business meeting. 


Florida-Georgia-Alabama Section, 
Spring Meeting, Hotel DeSoto, Sa- 
vannah, Ga., May 12-13. 

May 12: Plant trips. May 13: Tech- 
nical sessions proper use wood 
construction, chemical use Southern 
hardwoods. 


INDUSTRY NEWS 


NLMA Will Discuss 
Sales Boosting Techniques 


New strategy spur sales lumber 
and wood products will considered 
the board directors the National 
Lumber Manufacturers Association 
spring meeting May 19-21 
Island, Ga. About 100 the nation’s 
leading lumber manufacturers are ex- 
pected attend. 

Principal speaker will Walter 
Chamblin, Jr., vice-president the 
National Association Manufacturers. 
keen analyst and veteran observer 
the Washington scene, Chamblin will 
report legislative and political 
velopments the nation’s capital. 

Other speakers will include Don 
Seiwell, associate editor American 
Magazine, who will discuss 
markets the do-it-yourself movement, 
and Fred Talbot, Jr., director the 
Forest Products Division the Busi- 
ness and Defense Services 
tion, who will explain how BDSA co- 
operates with private industry. 

Another highlight the meeting 
will the first progress report 
market research study 
designed pinpoint for the lumber 
industry its best sales opportunitics. 
Leo Bodine, executive pice-president, 
will discuss activities and operations 
the various NLMA departments. 


California Lumber Firm 
Opens New Division 


Formation the Noyo Chemical 
Fibre Division, Union Lumber Co., has 
been announced Ray Schreck, di- 
rector research and development 
the Fort Bragg, Calif., firm. The new 
division will work principally prod- 
ucts derived from bark. The first prod- 
ust, now being marketed, chem- 
ically processed soil conditioner. Loose 
insulation made from redwood bark 
also being manufactured. 

‘Associated with the project are 
Maurice Knowles, project engineer; 
Dr. George Brother, chemical 
gineer; and Judd Brown, 
engineer. 


14th Annual Report 
Focuses Youth Activity 


Youth takes the spotlight 
can Forest Products Industries’ annual 
report for 1954. Growing trees for 
growing nation the theme the 
cently published summary 
14th year operation. 

Highlights forest industry 
reported for 1954 include: increase 
tree farm acreage more than 
million acres, participation 
than 200,000 boys and girls 4-H 
forestry program, distribution 
foresters’ kits more than 169,000 
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Cub Scout dens, operation six states 
forest industry educational commit- 
and information services provided 
AFPI more news media than ever 
before. 

AFPI President Leonard Carpen- 
even better job encouraging small 
woodland owners managing their 
timberlands. 


New York Forestry College 
Sponsors Safety Meetings 


Industrial woodworking and logging 
safety will topics two sessions 
the Central New York Safety Confer- 
ence and Exposition held 
Syracuse May Both sessions are 
being sponsored the State University 
College Forestry, Syracuse. 

Discussion subjects the woodwork- 
ing safety meeting will include em- 
ployee education, selling safety pro- 
gram, prime accident causes and their 
prevention, and good housekeeping 
the woodworking plant. Psychology 
and safety, safety for the woodlot log- 
ger, and chain saw safety will 
stressed the logging session. 

Conference details may obtained 
from Dr. Harold Gatslick Prof. 
Forestry, Syracuse 10, 


Clinic Wood Publishes 
New Furniture Digest 


First issue new monthly, Furni- 
ture Clinic Digest, was published 
March Clinic Wood. Paul 
Graham, Newfane, Vt., 
and editorial director. 


Designed provide source in- 
formation important phases the 
furniture industry easy-to-use form, 
the magazine also aims keep its read- 
ers informed current developments 
and future trends. Emphasis will 
given techniques achieve better 
productivity and greater competitive 
reward, according introductory 
statement objectives. 

staff contributing editors will 
from sources throughout the world, and 
analyze national trade information af- 
fecting current trends. The first issue 
contains the following sections: policy; 
trends; materials, design, and construc- 
tion; machinery, equipment, processes, 
and production methods; finishing; up- 
holstery; research and developments; 
sales and distribution; furniture clinic 
consultant reports; and furniture equip- 
ment exchange. 

Clinic Wood also offering con- 
services its contributing 
editors, representing various segments 
the They are: Graham; 
Walter Anderson, Wolverine Fin- 
ishes, Inc.; Christensen, wood- 
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WOOD PRODUCTS INDUSTRIES ten states and Israel were represented the 23rd short 
course wood adhesives and March the Timber Engineering Co., Wash- 
ington, Personnel the following firms attended: Swift Co., Chicago; Atlanta (Ga.) 
Oak Flooring Co.; Vulcan Corp., Antigo, Wis.; Bowling Green (Va.) Lumber Co.; Hardwood 
Products Corp., Neenah, Wis.; Telerton Co., Alliance, Ohio; Andersen Corp., Bayport, Minn.; 
Miller Bros. Co., Johnson City. Tenn.; Concord Woodworking Co., West Concord, Mass.; 
Clarke Veneers Plywood, Columbia, C.; Harash Zayet, Ltd., Tel Arza, Jerusalem. 


working engineer; Sigurd Johnson 
and Rudolph Willard, State Col- 
Wakefield Co.; Thomas Perry, wood- 
working consultant; Frederic Wan- 
gaard, Yale University; and Bur- 
dette Wilkins, consulting 


Canadian Institute Stresses 
Necessity Wood Research 


Continued need for research tim- 
ber products was emphasized the sec- 
ond annual meeting the Canadian 
Institute Timber Construction held 
recently Montreal. Gordon Kerno- 
han, elected president for the coming 
year, told the meeting that efforts must 
also continued show the building 
public the true advantages structural 
timber, and proper uses treated and 
untreated timber construction. Kerno- 
han Vice-President, Northern Wood 
Preservers, Ltd., Toronto. 

Other officers named the meeting 
included Thornber, Vice-President; 
Nicholson, 
Nichols and Ness, direc- 
tors. Continuing directors are 
Thompson. 


Western Pine Industry 
Sets Production Record 


record total nearly billion 
board feet western pine lumber was 
produced and marketed 1954, was 
reported the annual meeting the 
Western Pine Assoc. San Francisco 
March 3-5. Fullaway, Jr., asso- 
ciation secretary-manager, warned mem- 
bers attending, however, that the in- 


dustry must prepared meet 


competition from other materials. 
Speakers included Judd Greenman, 
president National Lumber Manu- 
facturers Assoc.; Bronson, Cas- 
cade Lumber Co., Yakima, Wash.; 
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American Forest Products Industries, 
Inc.; and Leo Bodine, executive vice- 
president, NLMA. 

Helmer, Polson Lumber Co., 
Polson, Mont., was elected president 
the association, succeeding Arm- 
strong, Hallack Howard Lumber Co., 
Winchester, Idaho. Elected vice-presi- 
dents were George Barkhurst, Michi- 
gan River Timber Co., Laramie, Wyo., 
and Hood, Ralph Smith Lum- 
ber Co., Anderson, Calif. 


Northwest Hardwood Group 
Forms Trade Association 


Organization new hardwood 
lumber trade association the North- 
May the College Forestry. 
University Washington, 
Donald Clark, assistant technical 
director the Institute Forest Prod- 
ucts, Seattle, chairman pro tem for 
the new group, named Northwest 
Hardwood Association, 

preliminary meeting was held 
Seattle March discuss problems 
the state’s hardwood industry. resolu- 
tion was passed the meeting form 
the new association, with the area cov- 
ered include western Washington, 
western Oregon, and southern British 
Columbia. 


Offering Fellowships 


State University New York Col- 
lege Forestry offering assistant- 
ships men seeking advanced degrees 
any fields forest products 
and forestry. Stipends range from $900 
$1,350 for 12-month period. 

Fellowships worth $1,500 $2,000 
sponsored industry, research founda- 
tions, and government agencies are also 
available specially qualified appli- 
cants. Awards will made this spring. 
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SHORT COURSES 


Tungsten Carbide Maintenance 
and Operation. Drexel Furniture 
Co., Morgantown, May 
Fee: $40. Sponsors: State School 
Forestry, Dept. Furniture Manu- 
facturing Management, College Exten- 
sion Division, Southern Furniture Man- 
ufacturers Assoc., Hardwood Dimen- 
sion Manufacturers Assoc. 


Methods. Purdue University, 
Lafayette, Ind. June 20—28. Fee $100. 


Florida, Gainesville. June 29. 
Tuition: $35. Free holders doc- 
torates. 


Florida Has 
Forest Products Program 


The University Florida 
correctly listed offering only gen- 
eral forestry program the article, 
“College-Level Programs 
for the Forest Products 
page 42, February 
Florida has offered curriculum For- 
est Products Technology for the past 
three years, and should have been listed 
Group schools. 


NAMES THE NEWS 


Fred Atkinson Joins 
National Casein Staff 


Fred Atkinson, 
well-known wood- 
worker 
eran glue sales- 
man, joined Na- 
tional Casein Co. 
March 
will sell and 
service 
tomers the states Michigan, Ohio, 
and Indiana. 

Atkinson, former superintendent 
large Canadian plywood plant, has 
nine years’ experience adhesive sales 
and service throughout the eastern, 
central, and southern states. 


Neale Warne Forms 
New Machinery Firm 


Neale Warne has established his own 
firm, the Tyee Machinery Co., 1924 1st 
South, Seattle, Wash. Warne, formerly 
with Star Machinery Co., Seattle, 
charge meeting equipment and sup- 
plies for the 1955 FPRS National 
Meeting. 


GRUENDLER EQUIPPED, TYPICAL 


WOOD 
WASTE 


Pine, Hickory, Cedar, 
Elm, Oak, Gum, 
Walnut, including 

Knots, Barks, 
Waste Veneers 


PROFIT By-Products made from processed 
wood wastes. Markets are expanding, and Gruend- 


WASTE OPERATION 


Ground 
Sawdust 


and 
Wood Flour 


justly proud. 


THE NEWEST THING 


Allan Named 
Association Secretary—Manager 


Allan Haukom has been named 
secretary-manager the Northern 
Hemlock and Hardwood Manufactur- 
ers Assoc., Oshkosh, Wis. succeeds 
Swan, who retired after 
years manager the association. 
Haukom, graduate forester, has been 
serving assistant Swan since July 
1954. 


Baltuth Named AWPA 
Service Bureau Engineer 


Otto Baltuth has joined the 
can Wood Preservers’ Association 
service bureau engineer, 
quarters Bossier City, La. His terri- 
tory will include Texas, 
Louisiana, Mississippi, Alabama, 
nessee, and Arkansas. 


Minnesota and Washington 
Students Receive Grants 


James Oberg, graduate student 
the University Minnesota 
Forestry, has been awarded $400 
lowship for study wood 
Announcement was made 
Gorgas, executive secretary the Fur- 
niture Club America, Chicago, 
which gave the award. 

member FPRS, Oberg received 
his bachelor’s degree wood technol- 


WHEN CUTTING 
WOOD PLASTICS 


MEYCO 


CARBIDE TIPPED CIRCULAR SAWS ARE 
ENGINEERED FOR TUNGSTEN CARBIDE 


Meyco carbide tipped saws are class themselves, because the 
blades have been engineered for the addition the carbide cutting teeth. 
this engineering know-how building carbide tipped saw from the 
ground up, that has made the circular saws unique that has 
accounted for repeat orders and customer satisfaction which are 


VIBRA-FREE* 


CIRCULAR SAWS 


Vibra-Free* dampers make possible distribute the stresses and 


strains inherent every blade MORE EVENLY, thus producing 
better carbide tipped saw than has been possible heretofore. 


duced vibration. 


ler Processing Machines are showing the way. 


WRITE FOR MORE DATA AND ILLUSTRATED BULLETINS 


CRUSHER PULVERIZER CO. 


2915 North Market Dept. FP-4 
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St. Mo. 


dampers absorb the sound waves set the motion the saw, thus doing 
away with the objectionable, high-pitched whine, plus the rough cut 


WRITE FOR CATALOG NO. 


NT 


PROCESSING MACHINES SINCE 
APRIL, 1955 


ogy from Minnesota 1953 and will 
receive his master’s this year. His in- 
dustrial experience includes quality con- 
trol work for the Wood Conversion 
Cloquet, Minn., and product de- 
velopment hardboard manufacture 
for the Wabash Screen Door Co., Min- 
neapolis. Oberg’s graduate research has 
the swelling maple mix- 
tures water with various chemicals. 

The Homelite Corporation has 
awarded $500 scholarship Don 
Rush Seattle, junior forest man- 
agement the College Forestry, 
University Washington. The corpo- 
ration also presented chain saw and 
cut-away model the saw the 
College. 


Size, Volume, and Weight Pine 
Slabs and Edgings the South Caro- 
lina Piedmont. Todd, Jr. and 
Walter Anderson. Southeastern For- 
est Experiment Station, Asheville, 
Guide firms planning use ex- 
pand present use these waste mate- 


rials production paper and paper- 
board. 


Southern Hardwood Buyers’ Guide 
for 1955. Southern Hardwood Pro- 
ducers, Inc., 805 Sterick Bldg., Mem- 
phis, Tenn., Bi-annual issue list 
manufacturers, plus data regarding 
properties, uses, and availability 
more important southern hardwoods. 
Firm listings include information about 
facilites, species produced, and items 


manufactured. Species are grouped 


hardness, color, texture, and other 
characteristics. Engineering and related 
properties are assembled tables. 


Publications List. Commonwealth 
Agricultural Bureaux, Farnham Royal, 
Bucks, England. 


Conspectus. Commonwealth Agri- 
cultural Bureaux, Farnham Royal, Bucks, 
England. History and description 
aims, work, administration, and finance 
CAB and its individual institutes, in- 
cluding Forestry Bureau, publishers 
Forestry Abstracts. 


Our Living Forests. 
Hazard. Publishing 
Seattle. $4. Presentation attitudes 
and action the forests and lumber 
industry today. Discusses value trees 
consumer, modern forestry practices 
woods and mills, and continuous 
yield conservation. 


Preservative Treatment Fence 
Posts with Toxic Oil Solutions 
Cold-Soaking, Dipping, and Brush- 
ing. Walters and Mc- 
Millan. Forestry Note 52, 


Experiment Station, Urbana, 
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Catalog Devices Useful 
Automatic Data Reduction. Armour 
Research Foundation, Chicago 16. De- 
scribes operation and manufacturers’ 
specifications data recording 
instruments. 


Properties American Beech 
Tension and Compression Perpen- 
dicular the Grain and Their Rela- 
tion Drying. Bull. 61. Yale School 
Forestry, New Haven, Conn. $1.50. 
Describes study mechanical proper- 
ties wood perpendicular the grain 
relation temperature and moisture 
content. Study was undertaken pro- 
vide basis for fundamental approach 
the problem drying stresses 
lumber. 


Eight translations published 
Faculty Forestry, University 
British Columbia, Vancouver. 
Measurements the Elements 
Plant Tissues Microphotography. 
Vikhrov. Bumazhnaya Prom. 
(10): 29-31 (1939). Research 
the Fibres Some African 
Uriticaceae. Jacques—Felix and 
Rabechault. Rev. int. Bot. appl. 
Agric. Trop. (315/6): 
(1949). Mild Maceration Proc- 
ess for Lignified Tissues. Lohwag. 
Wiss. Mikroskopic (1): 95-96 
(1937). Handbook Microscopy 
Technique (selected portions). Hugo 
Freund. Umschau Verlag, Frankfort, 
1951. The Decomposition 
Wood with Peracetic Acid. Pol- 
jak. Angew. Chem. 60A (2): 
(1948). Primary Oxidative Trans- 
formations Cellulose under the 
Influence Hydrogen Peroxide. 
Ivanoff, Kaverznewa, and 
Kouznetsova. Akad. Nauk. 
Doklady 86: (1952). The 
Decompositon Wood with Pera- 
cetic Acid II. Determination Cel- 
lulose Means Peracetic Acid. 
Poljak. Holzforschung (2): 
(1951). The Toxicity the 
Phenolic Resin Extractives Pine 
Heartwood Regard Some Decay 
Fungi. Rennerfelt. Svensk Botan- 
isk Tidskrift (1): 83-93 (1943). 


Southern Hardwoods for Paneling 
and Interior Woodwork. Southern 
Hardwood Producers, Inc., 805 Ste- 
rick Memphis Tenn. 16- 
page brochure. full color showing 
many hardwoods popular for panel- 
ing and interior woodwork. Outlines 


important physical and esthetic prop- 


erties southern hardwoods and 
gives information how specify 
hardwoods for interiors well 
details finishing. 
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Study Logging Waste Sas- 
katchewan Spruce Operations. 
Doyle. Reprint from Canada Lum- 
berman. Forest 
tories Canada. 


Strength Properties Chlorine 
Dioxide Pulps from Sawdust. 
Levitin and Schwartz. Reprint 
from Pulp and Paper Magazine 
Canada. Forest Products Laboratories 
Canada. 


The Biltmore Story. Carl Alwin 
Schenck. Edited Ovid Butler. 
American Forest History Founda- 
tion, Minn. Historical Society, St. 
Paul Minn. Recollections 
pioneer American forestry and 
founder first forest school the 
United States. 


The following publications are 
available from the Forest Prod- 
ucts Laboratory, Madison Wis. 

List Publications July 
December 31, 1954. Supplement 
regular subject lists Laboratory, 
each which shows all publications 


given subject that are still suit- 


able for distribution. 


List Publications Wood 
Preservation. No. 704. January 1955. 


List Publications Pulp and 
Paper. No. R444. December 1954. 


Service Records Treated and 
Untreated Fence Posts. Oscar 


Jr. and John Kulp. No. 


2005. December 1954. Progress re- 
port service tests preservative- 
treated and untreated fence 
Records cover wide variety post 
species, methods treatment, 
and different preservatives 
preservative combinations. 


Maximum Moisture Content 
Method for Determining Specific 
Gravity Small Wood Samples. 
Diana Smith. No. 2014. Decem- 
ber 1954. Describes new technique 
for determining the specific gravity, 
green volume basis, small 
wood samples such portions 
increment cores. Technique uses 
lationship between maximum mois- 
ture content and specific gravity and 
obviates the direct determination 
volume the sample. 


News and Views This Kiln 
Drying Business—What the Cost 
Steam Lost through Leaks? 
Mathewson. Rept. No. 1769-16. 
February 1955. 


Tests Extruded Magnesium 
Cargo Flooring for Aircraft. 
Liska. No. October 1954. 
Tests simulating loads applied 
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service were made accordance 
with established procedures for de- 
termining properties cargo floor- 
ing materials. Magnesium floorings 
were compared with each other and 
with other flooring materials tested 
previously. 

Development Improved Struc- 
Adhesives and 
Bonding Processes for Metal. 
Black and Blomquist. No. 
2008. October 1954. 

Metal-Bonding Adhesives with 
Improved Resistance. Black 
and Blomquist. Reprint from 
Modern Plastics. December 1954. 
Results are reported current 
studies develop metal-bonding ad- 
hesive with greater resistance 
easier use than present ones. 

Pulping 
Schafer. No. 2012. December 1954. 


EMPLOYMENT SERVICE 


Employment Wanted 


No. 246—June, 1955 senior gradu- 
ating from Michigan State College with 
B.S. wood utilization seeks position 
production quality control. Has 


had hardwood veneer 
Courses taken include: quality 
control, industrial organization, ply- 
wood, seasoning, preservation, statistics. 
Ready start June 15. Will any- 
where. 

No. 247—1955 Penn State graduate 
desires position plywood furniture 
manufacturing plant. Major school 
was Wood Utilization with minor 
Forest Products Engineering. Willing 
trained for specialized work, will 
locate anywhere but preferably East. 
Available June. Age 21. 

No. 250—Wood technologist the 
Washington graduated 1950 
with B.S. Forestry. Has had expe- 
rience adhesive research 
administration. Desires traveling posi- 
tion adhesive field service techni- 
cian along the West Coast. Veteran, 
Age 32, Single. 

No. 251—Desires position kiln 
operator. Graduate Oregon Forest 
Products Laboratory seasoning course. 
Background steam, mechanics, oil- 
fired boilers. Currently located North- 
west. 

No. 252—Seeks position produc- 
tion management wood products 
engineering. Has M.S. College For- 
estry, Experience engineering 


and all phases production from 
stump finishing room. Desires 
change position. Prefers West coast. 
Age 39. 


Positions Offered 


tom woodwork company seeks thor- 
oughly qualified production Firm 
caters largely the building industry; 
from time time puts through spe- 
cial runs items for government, 
business, and industry. Performance 
will determine salary. 

No. 168—Large, 
wood case and cabinet manufacturer 
Wisconsin needs general foreman 
supervise new plywood plant now un- 
der construction. 

No. 169—High caliber 
represent store fixture manufacturer 
developing new business. Must have 
technical and design ability. Located 
Lake state. 

No. 170—Excellent opportunity 
for graduate engineer chemist with 
research experience aptitude work 
manufacturer building 
Background wood products industry 
and industrial engineering 
Your reply giving personal, educational, 
and work history, together with 
ary thinking, will kept 
confidence. 


TECHNICAL COUNSEL 


full staff specialists with years experience 
and complete laboratory facilities, ready assist 


every way. 


ENGINEERING SERVICE 


experienced engineering department help 
planning, designing and installing new 
pressure-treating plants; modernizing old plants; 
selecting equipment meet your specific needs. 


WOODTOX Penta Preservative and 


Water Repellent 


clean, non-staining treatment combining 
lus resistance against 
swelling, warping, shrinking and other moisture 
damage. Meets NWMA and Western Pine 
Assoc. preservative standards. 


advantages Penta 


Whatever your problem the protection and preser- 
vation forest products, this where you can 
always get the right answers quick! Write phone. 
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PENTAchlorophenol WOOD 


PRESERVATIVES 


Most satisfactory and permanent all wood 
preservatives against decay, fungi, termites and 


other wood boring insects. 


WOOD TREATING CHEMICALS CO. 


5137 Southwest Avenue 


St. 10, Missouri 


SAP STAIN CONTROL 


Most effective, safe and economical treatment 
made for protection against sap stain fungi. 
Leaves wood bright and clear. Quick solubility, 
dustless, non-irritating. Won’t damage metal 
equipment. 


EQUIPMENT 


Exclusive national sales agents for 
Efurd Machine Welding Com- 
pany, builders Hurricane 
ebarkers, Peelers, Framers, 
Incisors, Trams, etc. 


1955 
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Session Vil—Glues and Gluing 


Alan Marra, Chairman 


The New Look Glues and Gluing 


The program attempt balance 
matters interest the application 
glues new products, new methods 
glue testing, and new research into glu- 
ing problems. 

During the course developing 
revolutionary jointer for 
use with radio frequency edge gluer, 
Mr. Mann has had occasion review 
present-day techniques veneer jointing 
which will discussed connection 
with his own developments. Mr. John 
Kuenzel and Miles will review 
the new gluing developments related 
the navy minesweeper program. This ex- 
tensive program wood ship construc- 
tion provided the stimulus for the de- 
velopment new techniques gluing 
and glue testing which will in- 
terest all lumber laminators. 

New glue testing procedures will 
the subject papers Dr. Wan- 
gaard and Mr. Jayne. They have 
been working the development 
non-destructive tests for glue lines 
laminated wood 
sounds. John Yavorsky will shed some 
light unknown yet very funda- 
mental aspect wood gluing his pa- 
per “The Analysis Stresses Glue 
Joints”. possible solution the long- 
time problem evaluating interior-type 
plywood for the purposes adhesive de- 
velopment will the subject paper 
Haigh. 

Information for optimum 
gluing hardboards Douglas fir ve- 
neer will presented Shelton. 
His paper entitled “Hot Press Gluing 
Hardboards Douglas fir Veneer. 
Stensrud, will report Summary 
Studies Related Factors Affecting 
the Gluing Douglas Fir Veneer”. This 
paper will one-package presentation 
series studies made Stensrud 
and others the influence mill vari- 
ables the glue-bond quality Doug- 
las fir plywood made with various phe- 
nolic adhesives. 


NON-DESTRUCTIVE TEST FOR 
WOOD. Frederick Wangaard and 
Ben Jayne, Yale School For- 
estry, New Haven, Conn. 


including x-ray absorption, ultrasonic 
quency vibration have been experimen- 
tally employed for the detection glue 


line defects laminated wood. these, 
vibrational testing appears offer the 
greatest promise successful application. 

This study concerned with the de- 
termination two vibrational properties 
laminated black walnut—resonant fre- 


quency and logarithmic decrement vi- 


bration—and the influence upon these 
properties intentionally created glue 
line defects the form voids, waxed 
areas, thick glue line areas, and areas 
which excessively long assembly times 
were used. order account for the 
possible variable effect the wood it- 
self, data for comparison were also ob- 
tained for the individual laminae prior 
gluing. 

The paper includes description the 
test apparatus employed for 
the small test specimens resonant fre- 
quencies through vibrating air column, 
and for measurement vibrational am- 
plitude means photo-electric cell 
whose output signal was applied 
oscilloscope. This method driving and 
detection minimized external damping 
effects that might otherwise have seri- 
ously interfered with the determination 
logarithmic decrement. 

Based the results this study, the 
vibrational test evaluated with respect 
its effectiveness indicator glue 
line quality small laminates simple 
feasibility its devel- 
opment practical device for the de- 
tection glue line defects laminated 
gunstock blanks and similar items 
discussed. 


SURVEY STRENGTH TESTS 
Hundley and Cunningham, N.Y. 
State College Forestry, Syracuse, 
N.Y. 


The objectives glue joint strength 
tests are examined upon the following 
bases: 


The use glue joint strength tests 
for quality control the wood prod- 
ucts industry. 

The use glue joint strength tests 
evaluate experimental procedures 
the gluing research laboratory. 


Furthermore, attempt has been made 
determine which properties the 
wood and the glue are being tested and 
ascertain the causes variability 
test results. Stresscoat analysis the 
conventional plywood tension shear test 
and the maple glue block shear test re- 
vealed that high stress concentrations ex- 
ist these specimens, and that the di- 
rections the stresses vary greatly de- 
pending upon the grain direction and 
the annual rings the 
wood. The effect these stress con- 
centrations were evaluated masking 
half the nominal 
glue test area and observing the loss 
strength. This reduction bond strength 
was compared that which would 
expected the basis that the stress 
uniformly distributed over the area un- 

addition the conventional test 
specimens employed the United States, 
several specimens currently used Eur- 
ope were studied and their merits and 
deficiencies are discussed. 


FOREST PRODUCTS JOURNAL 


WHAT’S NEW VENEER EDGE 
GLUING TECHNIQUES. Julius 
Mann, Mann-Russell Electronics, Ta- 
coma, Wash. 


short summary the long used con- 
ventional methods which subject leads 
naturally the need for new techniques 
and improved methods, spurred 
the tremendous growth the plywood 
industry and the need for conservation 
our forest resources. Improvements 
the field veneer edge gluing brought 
about thru the use dielectric high- 
frequency heating continuous feed op- 
erating type presses straight through 
flat plane principle. Continuous edge glu- 
ing brought out the need for changes 
and improvements the techniques 
preparing and handling veneers prior 
the edge gluing procedure. Close with 
dream automation starting from the 
green end. 

Continuing need for the edge gluing 
veneers obvious with strong lean- 
ing more and more edge glued cores. 

Necessity for improvement jointing 
techniques definite factor progress 
edge gluing continue. 

Further mechanical and automatic de- 
vices can almost promised the ply- 
wood industry the not too distant fu- 
ture, but new thinking and, quote 
current advertising motto, “the forward 
needed the industry. 


GLUING DEVELOPMENTS RELATED 
THE NAVY’S SHIPBUILDING 
PROGRAM. Miles, Research 
and Test Engineering Laboratory, Pu- 
get Sound Naval Shipyard, Bremerton, 
Washington; and Kuenzel, Wood 
Products Branch, Bureau Ships, 
Navy Department, Washington, 


Progress the use exterior glued 
laminates for military applications. Ad- 
vantages laminating for producing 
curved long structural members. Prob- 
lems shipbuilding laminating—refine- 
ment plant facilities, operations, in- 
spection. 

Research cooperative programs 
the Bureau Ships—effects glues 
assembly times, glue line temperature, 
and wood species;—Test standards de- 
velopment. New developments: preserva- 
tive treated laminates for non-durable 
species; vertical laminating for strength 
ship decking; experimental plastic 
impregnated wood exhibiting improved 
strength plastic surfaced wood 
developments; adhesive studies mo- 
lecular size copolymers, flow character- 
istics and wood bonding other ma- 
terials. 

Application quality control 
American and overseas plants. Quality 
control procedures. Short test for lami- 
nates. Progress and wider acceptance de- 
dardization. 


FIRST REPORT NEW METHOD 
FOR EVALUATING INTERIOR PLY- 
WOOD. Haigh, American- 
Marietta Co., Seattle, Wash. 


Interior Douglas fir plywood com- 
monly tested for bond quality cyclic 
test known the industry the 
test. This test subjects six inch square 
samples plywood alternate soaking 
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ture air. The number cycles passed 
the sample with delamination show- 
ing the index glue line quality. 
While the “M” test probably suit- 
able quality tool when large num- 
ber samples can obtained, not 
suitable for use laboratory research 
directed toward adhesive development. 
Under laboratory conditions the num- 
ber samples limited, the results 
must obtained short time, and 
quantitative measure glue difference 
statistical techniques for evaluation. 
modified cycle test has been studied 
attempt provide more sensitive 
and critical evaluation laboratory and 
mill gluing experiments which are 
limited scope. The new test gives nu- 
merical comparison the amount de- 
lamination the glue line, and sufh- 
ciently severe provide positive fail- 
ure for every panel. The test amenable 
statistical evaluation the results— 
distinct advantage when working with 
heterogeneous material such wood. 
its present state the test consists 
running special cut samples through 
ternate cycles hours soaking wa- 
ter and eight hours forced drying 150° 
until delamination occurs. The samples 
are in. strips cut from the panels 
with the grain the face veneer always 
being parallel the long axis the 
strip regardless the number plies 
the construction. This shape sample 
provides high stresses across the glue 
line during soaking and drying and thus 
the optimum conditions for failure are 
presented. The amount delamination 


which occurs the glue line measured 
and used make comparisons gluing 
performance under the various test con- 
ditions. Results show conformance the 
normal probability curve thus paving the 
way for critical statistical evaluation. 


SUMMARY STUDIES RELATED 
THE GLUING HARD-GRAIN 
FIR VENEER, Stensrud, Reich- 
hold Chemicals, Inc., Seattle. 


The author discusses project which 
comprises series experiments de- 
signed isolate the reasons for “hard- 
Douglas fir veneer being 
cult glue. 

The project was conceived the sum- 
mer 1952 more and more plywood 
mills were going into operation along the 
western slope the coastal mountains from 
Central Oregon into Northern California. 

This one the general geographical 
areas which this particular type Doug- 
las fir grows. It.is characterized high 
percentage relatively dense summerwood 
which seemed cause end difficulty 
when came attempting glue veneers 
this wood satisfactorily with exterior 
glues the market the time. 

portion the work was determine, 
quantitatively just how serious 
grained problem was, then investigate, some 
the causes for the problem’s being more 
serious some mills the region than 
others. 

was found that the conditions under 
which the veneers are dried has substan- 
tial effect the glueability those 
veneers. 

The next study covers series labora- 
tory experiments determine how differ- 


PAT. APPLIED FOR 


Gives 100% inspection of moving veneer, lumber, core 
and dimensional stock, paper, fibreboard 
products. Automatically rejects any material outside the 
proper moisture limit. Eliminates poor glue bonds, 
warpage, splits, dimensional change and other moisture- 
induced Dryer schedules may adjusted 
peak performance. production line machine, Laucks 
SENTRY gives continuous and highly accurate control 
—permits safe speed-ups through entire production 
Write today for free brochure. 


Sold 


1623 S. E. 6th Ave., Portland, Oregon 


THE COE MFG. CO. 


Painesville, Ohio 


PRESTON WOODWORKING MACHINERY LTD. 


Preston, Ontario 


LAUCKS LABORATORIES PRODUCT, Seattle, Washington 
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ent drying methods effect the liquid-solid 
relationship different gluing surfaces. 
method quantitatively measuring wetta- 
bility adhesives described. 

The last study shows the effect em- 
ploying many different phenolic resins 
various resin solids levels using different 
extender types both hard and soft grained 
veneers. 


HOT PRESS GLUING HARD. 
BOARDS DOUGLAS FIR VE. 
NEERS WITH PHENOLIC RESIN 
ADHESIVES. Shelton, Reichhold 
Chemicals, Inc., Seattle, Wash. 


study the effects hardboard 
types and hardboard and veneer moisture 


‘content the required press time and 


the quality the bond obtained the 
gluing hardboards Douglas fir ve- 
neer with two commercial phenolic resin 
adhesives has been carried out. The bond 
quality was evaluated both shear 
and knifing technique. 

The data presented indicate that 
shorter press times may used the 
bonding hardboard face back, 
Douglas fir center and crossband con- 
structions than required for 
all Douglas fir constructions. The ‘ype 
hardboard and the moisture content 
the hardboard and the veneers were 
shown greatly affect the quality the 
bond obtained with the two adhesives. 
This work was undertaken attempt 
some the many questions 
raised the May 17, 1953 meeting 
the Hardboard Division the Pacific 
Northwest section the Forest Products 
Research Society. 


Get all the facts! 
Write today for 


Established 1890 


Bulletin No. 170-E 
providing complete details. 


OLIVER MACHINERY COMPANY 


one operation 


Straitoplane planes 
raw stock out-of-wind both 
sides smooth and parallel 


Now you can make important savings time, labor and 
handling costs! The Straitoplane face planes 
both sides the stock and brings desired thickness 
one operation. Saves the work least two men or- 
dinary face planing. other surfacing handling neces- 
sary when work comes from machine. The Straitoplane 
ideal unit for conveyorized rough mill production line. 
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Session 


Panshin, Chairman 


Education 


This Session designed examine 
the subject forest products training 
from the viewpoint the relationship 
the employee his firm. hope 
evaluate the training the professional 
man who employed the wood prod- 
ucts industry terms his background 
the basic arts and sciences and the 
worth his company, particularly 
progresses into positions executive and 
administrative responsibility later life. 
will explore the subject technical 
personnel recruitment and its implica- 
tions with reference professional train- 
ing. On-the-job training for both techni- 
cal and non-technical personnel will 
evaluated terms its importance 
preparing man assume greater re- 
sponsibility his company. Post-graduate 
professional growth through such media 
professional societies, professional 
journals, and post-graduate university 
training will examined terms its 
importance the employer. Vocational 
short courses will discussed and evalu- 
ated for their contributions the train- 


ing supervisors and potential super- 
visors. 


THE PLACE BASIC COURSES 
THE FOREST PRODUCTS CURRICU- 
versity Washington, 


Before discussing the place 
courses the forest products curriculum, 
must decide what mean basic 
and forest products curricu- 
lum. Using one the objectives the 
Industry-Education Conference 
Madison last October, the forest products 
curriculum can defined one broad 
scope, covering most the forest products 
industries and not limited specialized 
fields. Specifically remarks will di- 
rected toward training the broad aspects 
products the undergraduate 
evel. 

considering basic courses have as- 
sumed that they must basic training 
the broad field forest products and 
therefore might differ from those basic 
other curricula, such liberal arts engi- 
neering. Again referring the Industry- 
Education Conference, the importance 
broad base fundamental courses the 
physical sciences, mathe- 
matics and English were stressed. this 
would like add the biological sciences, 
inasmuch are dealing with wood, 
which plant material. Those who are 
trained only the physical sciences not 
appreciate the present-day methods 
chemist physicist may led astray 


lack appreciation the biological as- 
pects 


think generally agreed that Eng- 
lish, mathematics, physics and chemistry 
are basic courses our forest products cur- 
riculum. addition there are other courses 
which are peculiar the forest products 
field. These include tree and wood identi- 
fication, wood structures, the mechanical 
and physical properties wood and silvi- 
culture. The latter would deal with the 
effect growth and the character the 
bole the physical properties wood 
and wood fibers. 


VOCATIONAL TRAINING THROUGH 
INDUSTRIAL SHORT COURSES. 
Walton Smith, Forest Utilization 
Service, Southeastern Forest Experi- 
mental Station, U.S.D.A., Asheville, 


The author summarizes data secured 
from forestry schools and other institu- 
tions that gave short courses during the 
past five years, and lists their plans for 
the next five years. discusses the suc- 
cess these courses from personal ex- 
perience and offers predictions future 
needs such training. 


ON-THE-JOB ORIENTATION TRAIN- 
ING FOR TECHNICAL PERSON- 
NEL, Maybach, Crown-Zellerbach 
Corp., Camas, Wash. 


The Camas Paper School has just com- 
pleted its twenty second year, with over 
300 students completing one the four 
classes. 

The only requirement for individual 
attend this school that em- 
ployee the Corporation. His job posi- 
tion, age, experience, education future 
plans are not considered. All employees are 
eligible and the course designed that 
all may. receive benefit attending. Both 
sexes are eligible for the first two years; 
only male employees the third and fourth 
years. 

The instructors are all regular employees, 
made mostly paper school graduates. 
They receive extra pay and are com- 
posed for the most part, assistant super- 
visors and technical assistants depart- 
ment supervisors. 

The course lasts five months each year 
and classes usually meet once week. The 
lectures presented mill supervisors, 
technical directors, and Corporation 
cials, well representatives allied 
industries and educational institutions. 

promise personal gain given 
anyone attending these classes. The results 
are not conclusive, either, the bene- 
fits that are achieved the individual. 
far the Corporation concerned, the 
results again are vague, for the benefits 
cannot measured. 

Some the details regarding the opera- 
tion the school are discussed 
round out picture the project and the 
curriculum will generally outlined show- 
ing the scope the material presented. 


Session and Plywood 


Chairman Presiding 
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Plywood—Big Future for 
Better Wood 


plywood really better wood that 
assured rosy future? The answer 
that question depends many factors: 
production problems, 
tion, competition, improvement 
product. 

common complaint about plywood, 
when used under certain severe expusure 
conditions, its tendency develop 
face checks. This likely capital- 
ized plywood’s competitors, that 
host synthetic panel materials just now 
coming onto the market quantity. 
However, because plywood basically 
sound, strong panel material, its promo- 
tion good engineering material 
justified. realistic, informed approach 
the problems today will help as- 
sure plywood its rightful place the 
technology tomorrow. 


WHAT EFFECT WILL HARDBOARD, 
PARTICLE BOARD AND SIMILAR 
NEW PRODUCTS HAVE 
DITIONAL PLYWOOD MARKETS. 
Theo. Smetana, Weyerhaeuser Sales 
Co., St. Paul, Minn. 


Review so-termed “Traditional Ply- 
wood Market.” 

Review qualities required such 
end uses which have resulted 

choice plywood for such purposes. 

Review the degree which Hard- 
board and Particle Board possesses simi- 
lar desirable characteristics. 

Review the economic inducements 
offered Hardboard and Particle Board 
from the standpoint lower costs for 
such product characteristics where ade- 
quate for end use involved. 

Review the possibilities which exist 
for combining Veneer, Hardboard and/ 
Particle Board provide product 


offering qualities when combined which 


may superior those possessed indi- 
vidually. 

Conclusion: That whereas certain 
areas use, competitive situation may 
exist between Plywood, Hardboard 
and Particle Board; the main, this 
need not necessarily when consid- 
ering the widely divergent characteristics 
all three products. fact, the poten- 
tial contribution these new products 
improved plywood techniques may 
well surpass advantages gained for 
plywood whatever competitive situations 
may arise certain areas between 
these products. 


FACE CHECKING DOUGLAS FIR 
PLYWOOD. Batey, Jr., Douglas 


Fir Plywood Association, Tacoma, 
Wash. 


developing program for the study 
factors influencing the face checking 
Douglas fir plywood, was first nec- 
essary develop criterion which 
the degree checking could evalu- 
ated. The method found most satisfactory 
self well mathematical treatment and 
analysis. This checking index repro- 
ducible, and sufficiently sensitive 
determine relatively small differences 
performance, well being easy 
use. has been found correlate well 
with visual impressions face checking. 

the checking study, laboratory and 
mill experiments were designed em- 
ploy the analysis variance technique 
permit the study more than one 
variable time. Some the factors 
which have been found affect face 
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checking are quality tightness peel, 
veneer moisture content time glu- 
ing, water repellent treatment finished 
panels, and specific gravity veneer. 


PLYWOOD ENGINEERING 
MATERIAL? Panel Discussion. 
Charles Norris, U.S. Forest Prod- 
ucts Laboratory, Madison, Wis. 


The panel expected develop the 
subject “Is Plywood Engineering Ma- 
taking first the various uses 
This will include consideration the 
engineering requirements which plywood, 
whether hardwood softwood, ex- 
pected meet order serve satis- 
factorily various applications; the 
special properties plywood that make 
preferred material for some engi- 
neering uses; and the shortcomings 
plywood, that may improved upon 
make better engineering material. 
The mechanical properties plywood 
will considered, will the factors 
that need taken into account when 
designing with plywood. The limitations 
plywood from the design standpoint 
will discussed and suggestions will 
made for improving the material. Needs 
for additional engineering data 
wood will covered. 

This will followed review 
those aspects current commercial stan- 
dards for plywood that are special in- 
terest connection with engineering de- 
sign, and discussion materials and 
manufacturing procedures that have 
bearing the production plywood 
meet engineering standards. Possible 
changes raw material supplies and 
manufacturing procedures, well 
proposed changes the current commer- 


cial standards for plywood, 
serve improve the serviceability 
plywood engineering material, will 
discussed. 

expected that the panel will come 
with affirmative answer the ques- 
tion raised the title, plywood 
engineering can also ex- 
pected that some thought-provoking ques- 
tions will raised the subject, that 
may well point the way improvements 
that may make plywood better engineer- 
ing material. 


USE PLYWOOD ENGINEERED 
STRUCTURES. Max Von Berlichingen, 
Harnischfeger Corp., Port Washington, 
Wis. 


The only basis which wood can 
really compete with metal for structural 
use provide material which es- 
sentially uniform throughout and for 
which moisture contents and minimum 
strength can specified with certainty. 
Using such material designer, even 
though inexperienced the use wood 
structural material, could properly 
utilize the same manner could 

The hygroscopic characteristic wood 
its one and only undesirable feature 
consequence. Paint and other coatings 
retard the rate absorption moisture 
wood but not change its hygro- 
scopic properties. However, other means 
can also utilized reduce the warp- 
ing, expansion and contraction the 
wood due variations moisture con- 
tent. 

With all its defects, plywood and 
wood general fine structural and 
building material and its advantages far 
out number its limitations. the pre- 


tabrication homes, for example, ply- 
wood has given lighter but stronger 
structure. increased im- 
wood and ever increasing demand for 
same. 


Session X—Machining 


Patronsky, Chairman 


Better, Faster and Safer Machining 


The purposes for machining 
have not changed during the past fifty 
years. The various machining 
are still performed remove 
efficiently and provide ac- 
curacy and uniformly 
However, the first half the 
Century has brought about 
changes materials for building ma- 
chinery, lubricants, motors 
and especially tool “steels”. The com- 
binations these engineering 
ments coupled with past experience made 
possible the productivity modern 
woodworking machinery. 

High speed machinery generally im- 
plies hazards the people who operate 
them. Fortunately the builders have not 


For Better 


HOT PLATE PRESSES 
are Truly Custom Built 


Perfect plywood requires exacting 
control pressure and temperature 
and rigid frame section. These 
are basic WILLIAMS-WHITE Hot 
Plate Presses. 


See our representative nearest you 
write direct for full informa- 
tion. obligation your part, 
course. 


Representatives: 


ALLIED NORTHWEST MACHINE TOOL CORP. 
Portland, Oregon 


CO., Chicago Office 
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only improved the productivity ma- 
chines, but they eliminated 
drives, exposed feed gears and chains, 
and also covered the cutter heads with 
effective guards and dust collector hoods 
make the operation safe and clean. 
Present day dimensional accuracy re- 
quirements for laminating, veneering and 
moulding have necessitated the use 
precision gauges and micrometers for 
grinding and setting cutter heads and 
for use the control quality. Knife 
vibration and revolution marks wood 
acter marks” finished wood surfaces. 
The papers that will presented dur- 
ing the Technical Session Wood Ma- 
chining will discuss the present status 
the productivity and maintenance 
wood working machines well look 
the future through machining research. 


ANALYSIS THE LUMBER 
PLANING PROCESS. Peter Koch, 
Consulting Engineer, Seattle, Wash. 


This investigation pertains the 
peripheral-milling process planing 
lumber. The experimentation determines 
some relationships 
horsepower and various combinations 
specimen, cutterhead, and feed factors. 
The power demand curves are interpreted 
through comparison with simultaneously 
taken one-micro-second photographs 
the forming chips. Secondary considera- 
tion given the quality surface 
obtained. The cutterhead variables well 
the feeds and speeds employed are 
the range those commonly used 
industry, feed speeds 600 FPM 
with cutterheads ranging 
cutting-circle diameter and carrying 
knives. 


CARBIDES APPLIED 
WORKING MACHINES, Thomas 
Kelley, Bureau Ships, Wash- 
ington, 

Bureau recommended need for carbides 
machine tools 1941, established train- 
ing program introduce carbides all 
shipyards. recognized needs for carbides 
woodworking machines 1949, and 
organized training program introduce 
carbides shipyards woodworking jobs 
phase basis program. 

Introduced carbides and encouraged 
their use for machining plastics, lamina- 
tions, impregnated woods, teak, marina, 
and other abrasive materials 
woodworking machines, Produce train- 
ing film the subject, Conduct ad- 
vance training program with the use 
the film, also lectures and actual demon- 
strations the latest techniques developed. 
Example: Phenolic stern tube bearings 
lag screw board. 

Two films were produced 
combined into one; Handling, 
and issuing; and Applications 
various machines. 

The film shows actual operations our 
shipyards and aboard one aircraft carrier. 

Our training program has included over 
700 the best woodworking mechanics 
our shipyards the United States and 
Pearl Harbor. Some shipyards are further 
advanced than others the application 
carbides woodworking machines and re- 
quire special training certain phases. 

research and development our 
technique for using woodworking machines 
with carbides has made wonderful strides. 
one application teak where the lineal 
machines with high 
knives was approximately 100 300 feet, 


with carbides has increased 150,000 
lincal feet. 


Machining metal with carbides 
machine tools with increase 
times over high speed steel con- 
sidered excellent production. 

With woodworking machines using 
carbides certain materials have 
produced 1,000 times between 
down time the machine over high 
speed steel. 

Machining aluminum and other met- 
als with woodworking machines using 
carbides can very efficiently used 
with the use coolant. 


BLANKING LUMBER WITH THE 
TWO-WAY THICKNESSING 
PLANER, Jones, Stetson-Ross 
Machine Co., Seattle. 


The blanking double surfacing lum- 
ber prior its final manufacture desir- 
able that each board may assigned 
its best end use. Also, after blanking, 
board may selectively ripped and 
trimmed for the purpose upgrading. 
This common practice the lumber 
industry. 

There however, major disadvantage 
the blanking process. The double sur- 
facers commonly use take fixed cut 
from the bottom each board. The result 
that scant-sawn lumber frequently re- 
duced thickness the surfacer the 
point where too thin dress out 
full thickness the final planing operation. 
This causes waste and degrading—or re- 
quires heavier sawing the sawmill 
allow extra thickness for the blanker, with 
consequent decrease yield from the log. 

The two-way thicknessing blanker over- 
comes the above objections because thick- 
nesses the board twice—first from the back, 
then from the face. See diagram attached. 
The two-way thicknessing blanker set 
reserve enough thickness the board for 
the final finish planing operation. the 
piece scant, the 
blanker will skip the back the board 
and planed the face the desired 
thickness. Extra thin boards may actually 
pass through the machine without planing 
either the top bottom the board. This 
eliminates loss which would caused 
making the already thin board still thinner. 

paper explains greater detail how 
this type equipment functions 
lumber savings which may realized 
through the use the two-way thickness- 
ing planer blanking operation. 


SURFACING THE WESTERN 
PINES AND ASSOCIATED WOODS, 
Hall Logan, and Dean Brice, 
Western Pine Association, Portland, 


the manufacture lumber, the three 
critical stages wherein the quality the 
finished product can controlled are saw- 
ing, seasoning and surfacing. any 
these processes fail produce utmost qual- 
ity, degrade occurs with loss surface 
appearance, monetary value both. The 
factors which affect degrade loss and qual- 
ity the surfacing lumber have been 
studied for the Western Pine 
ciated woods. this study the effect 
feed speed, knife angle and knife heel were 
evaluated while moisture content and depth 
cut were controlled. 

single planer was used surface 
total 275 thousand board feet the 
various species and grades. 
centages the common grades comprised 
the test material which was selected only 
for uniform thickness and moisture 
tent. Control stock thickness 
means which uniform depth cut 
was maintained. The importance mois- 
ture content degrade loss surfacing 
had been determined previous research 
this laboratory. The range moisture 
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content used was percent with the 
mode percent. Each specie was run 
with the knife angle 20, and de- 
grees and feed speeds .087, .100 and 
-120 inches per cut. The effect knife heel 
was observed over width range .012 
-088 inch. Accurate grading before 
and after machining determined the amount 
degrade. Only degrade due defects 
assignable planer operation 
corded with the exception roller split 
which was considered separate problem 
for later study. evaluating surface qual- 
ity, was necessary classify intensity 
defects which were defined raised grain, 
torn grain, fuzzy grain, chip marks and 
broken knots. 


all the variables studied, feed speed 
caused the greatest amount loss sur- 
face quality and monetary value due 
material degrade. The thicker 
duced increased feed speeds were re- 
sistant bending and, therefore, the mate- 
rial sheared along the grain causing fibers 
break off below the finished surface. 
Various degrees surface quality can 
produced with different knife angles. Gen- 
erally, the knife angle decreased raised 
grain appears, and the angle increased 
torn grain more intense due the lifting 
action the knives. Wider knife heels 
were found create more broken knots 
and raised and fuzzy grain. 


The influence other factors which de- 
termine the ability produce 
ently high quality finish was observed. 
importance the individual character- 
istics the various species arriving 
optimum knife angle. adequate training 
and supervision operating personnel 
scheduled machine maintenance 
lected, good surfacing cannot accom- 
plished with the best equipment. 


Although this study was confined the 
Western Pines and associated woods, the 


principles involved are applicable the 


machining other species. 

With the information gained, pos- 
sible obtain maximum planer production 
while maintaining high quality surface 
and minimum degrade loss. 
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FINDS MATTISON 276... 


Stays put 


Vertical and cross 
ment Cutterheads are 
made quickly and positively 


Outboard bearings elimi- 
nate vibration heavy cuts 


Attached wrenches simplify 
setting guides 


IMPERIAL FURNITURE COMPANY 


GRAND RAPIDS-2-MICHIGAN 


March 


Machine Works 
Rockford, 


Gentlemen: 


Early this year, installed one your 276 
Heavy-Duty High Speed Electric thought you 


might like know how are getting along with this 


Here Imperial, manufacture complete line 
high grade tables, and the moulder work must nearly 
perfect reduce our sanding and fitting 
With the addition this Mattison No. 276, 
the quality our moulded work has improved substantially 
while our costs have gone down. 


Our operators find this Mattison No. 276 very easy 
set up, due the accessibility all the 
and controls. Vertical and cross adjustments the cutter- 
heads are made positively and quickly, and the hand locking 
wrenches which attached the machine simplify setting 
the Another feature that put", 
which doubt due the rigid construction, precision 
manufacture, and engineering design. The 
bearings eliminate vibration heavy cuts, and believe 


that any high speed moulder spindle should have outboerd 
bearing. 


are confident that this machine will continue 
perform efficiently for great many years. 


Yours very truly, 


IMPERIAL FURN 
Christy 
Plant Manager 


COMPANY 


Imperial Furniture Company’s reputation 
for building high quality line tables 
good measure due precise fabrication meth- 
ods which insures consistently accurate re- 
sults and proper fitting all parts. Mr. 
Christy, Plant Manager Imperial, has been 
around the woodworking industry for good 
many years and knows what wants and has 
have the way production and accurate 
results. The above letter telling his experience 
with the Mattison 276 Moulder example 
what this machine doing for good many 
others. For complete information the Matti- 
son 276 High Speed Electric Moulder, ask 
send you our latest free circular. 
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dead weight presses are 
all-steel construction minimum yield, great 
rigidity, light floor loading, low shipping cost, 
minimum building alterations, quick installation. 
Bored solid Swedish fire-box carbon steel platens 
distribute absolutely uniform heat over entire 
area. Guaranteed less than .003” deflection. 
Quick closing automatic, accurate constant 
pressure. 


